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Philoſophiam Promovendam, 


AB AUGUSTISSIMO 


Principe CAROLO IE. 


| FUNDATEZ, ET 


JAM SUB AU'SPICIIS 


* 


Potentiſſimi Regis, 


G EORGII 


FLOREN TI. 


Qua par eſt Veneratione, 


ö Bibliopola. 


Opuſeulum Hocee; Complectens. 


„ I. 


Nſequentem Hiſloriam Co 

agere mecum Conſlituiſſem. 
1*. Inventiones pracipuas in hoc genere Primis ſuis 
Authoribus Speciatim aſſerere & Vindicare ; & Impri- 
mis D. Neutono Invꝰentori Longe, & tempore primo, 
& Preftantia Indentionum, prœcellentiſſimo. 

20. Ut aditus ad hæcce fatilius & Explicatius Ty- 
ronibus patefieret, adeoq; ut cuivis Introductionis Loco 
ad Neutoniana, Cheynæana, aliorumque inventa 
& congeſta in hoc genere inſerviret: Si hac quadan- 
teuus attigerim, Quod mihi propoſui conſequutus ſum. 

Dum hac ſub Prelo efſent, prodiit Liber, ſub titulo 
Commercii Epiſtolici, F. S. juſſu Impreſſus, ea gue 
ſparſim in Walliſio ſunt, multaſq; alias nondum Evul. 
gatas Epiſtolas inter Collinſium Noſtratem, Neuto- 


num, Leibnitium alioſg; Complectens. In quibus 


Nuda Rei veritas, qucad diſceptationem inter Leibni- 
tium & Neutonum, de Prima Fluxiorum Invent ione, 
Luce Meridiana clarius apparet. Caput ultimum, ſex 
Concluſio, Excerpta quædam ex illo Continet ; Cum 
ejuſdem editio perpuſilla fit, & nulla Exemplaria in 
Bibliopolaram manus pervenerint. 

Hoc, quidquid eft opelle, ut Lectorem diutins mo- 
rari deſinam, cenſure ſug permittimus. 


J. R. 
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De Inventore, vel Inventoribus Fluxionum. 

* OST varias Exhauſtionum & Indivifibilium methodos ab Archi- 
Þ mede quidem Inceptas, & dudum poſtea a Cavallerio reſuſcitatas 

& promotas, poſtque Arithmeticam infinitorum a Valliſo feli- 
| citer quidem ſatis excogitatam, ante verò varia illa infinitarum 
Serlerum Specimina a Nicholao Mercatore, & Facobo Gregorio per Diviſi- 
onem in Speciebus exhibita, poſtq; Theorematailla præclara Tetragoniftica 
Barovii in lectionibus ſuis parſim prodita, quorumg; partem aliquam 
(uti jure 7 queritur D. Craigius) pro ſuis edidit, & actis erud. in- 
leruit D. Tehirn bauſius, 2 celeberrimum virum D. Jaacum Neutos 
num circa Annum (ut Valliſus ait, & ex MSS. antiquis colligitur) 
1665, vel 1666, in Methodum illam peregregiam Fluxionum incidiſſe, 
cujuſq; ſpecimina quædam dedit in Anahyſi ſua per equationes numero ter- 
minorum infinitas quam Barrovius Anno 1699, ad D. Johannes Collinſum 
miſit, ut & in Epiſtola ſua Io Decem. 1672, ad Collinfium miſſa. Circa 
initium quidem Anni 1670, Collinfius literis ad Clariſſimum Virum D. 
Facobum Gregorium prawns 4 ſignificavit D. Iſaacum Newtonum Metho- 
di Quadraturarum generalis compotem efle, uti teſtatus eſt D. Day. 
Gregorius in Exercitatione ſua Geometrica Anno 1684, publicata, pag. 
tertia, & inter cæteros quidem, Anno 1676, eandem in Epiſtola quadam 
ad Celeberrimum Virum G. G. Leibnitium miſit, & ejus beneficio Ana- 
ly in ad omnia fere Problemata ſeſe extendere ſignificavit, ſed ablq; aliis 
uibuſdam method is non omnino univerfalem evadere. 
(a) Eodem porro Anno, ſcil 1676. D. Newtonus in Epiſtela Die 24. 
OAohris data, ad Dom. Oldenburgium tum temporis Reg. Soc. Secreta- 
rium ſcripſit () ſe tunc compotem fuiſſe met hadi cujuſdam qua Sluſius cur- 
varum tangentes ducit, ſed que Slufiana generalior oft, in bac enim non'he- 
reri ad æquationes radicalibus unam vel utramg; indefinitam quantitatem (or- 
dinatam ſcil. & abſcaſſam) involventihus utcunque ad fectas; ſed abſq, aliqus 
talium aquationum redu@ione ( quæ opus plerumg; redderet immenſum) tan- 
gentem coufeſtim duct : Nec in tangentibus tantum & maximis minimi[q; de- 
terninandis, ſed etiam in Quadratura Curvarum, & queſtionibus quibuſdam 
aliis hanc met hodum locum habere. 3 1 & eus beneficio ſe generalia que- 
| | dam 


(a) Vid. Wall. Oper. Vol. II. p. 390. | . 
8 Hicce tractatus flammis periit, uri p. 390. Vol. II. Wall. witere eff Vin. p. 391. 
0 ; | : P 
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dim de Quadrat ura Curvarum Theoremata iuveniſſe. (c) Et ibidem The- 
orema ſubnectit pro Binomiis univerſalibus, quod Fimum vocat, (hoc eſt) 
primum Seriei Theorematum ad infinitum, ſeu infinitinomium, in ſuo 
uniuſcujuſq; genere, pergentis; & rurſus alias horum Theorematum 
pro Infinitinomijs ſeries ſeu progreſſiones ad infinitum uſq; conſcenden- 
tium patefacit, uti ſuo loco fuſius patebit. 


Problema in quo fundabatur hæcce methodus literis quidem tranſpo- 


| fitis ad hunc modum celabat (6accde* 3eff713191404qrres%t*2vx ) quæqʒ or- 


dinatæ hanc conficiunt ſententiam, Data æquatione Fluentes quotcungue 
quantitates involvente, invenire Fluxiones; & vice verſa, Hoc artificio 
deducebar Problemata ad æquationes fluxionales, & viciſſim ex hujuſ- 
modi æquationibus (vel regrediendo, vel per Quadraturam Curvilinea- 
rum, merhodumve ſerierum, aut alias artes) fluentes deducebat. 

Methodos enim ad æquationes Fluxionales tunc temporis, Ann. ſcil. 
1676, accomodaverat, hoc eſt ad eas equatzones (ut verbis Cheyneanis 
utar) ad Fluentes revocandas in quibus Fluentes & earum Fluxiones ita con- 
funduntur ut facile ( ſervatis iiſdem indeterminat is) ſc _— nequeant, 

Methodos deniq; univerſaliores ad Comparationes Curvarum quæ Geo- 
metrice quadrari non poſſunt, eodem tempore concinnaſſet & (d) cum 
amicis quibuſdam communicarat uri e {mage Cl. Valliſti operum vo- 
lumine ſecundo (ut & abunde e tractatu de Quadratura Curvarum) 
patet; adeo ut vix dici poſſit, anne aliorum omnium in hiſce inventio- 
nes anticipavit, an vero fere omnibus (per communicationem ſuorum 
diu antequam edita fuiſſent) anſam ſimilia excogitandi, vel potius ea- 
dem Neutoniana alia forma edendi, ſubminiſtraverit. | 


Mente Newtoni ex Epiſtolis ejus percepta, Vir Celeberrimus D. Leib- 
nitius Anno proximo reſcripſit, ſe in parilem Methodum incidiſſe (ut 
ex ejus Epiſtola in tertio Volumine Operum Valliſi impreſſa videre li- 


cet, ) cujus tamen explicationem (in cæteris ſuis inventis publicandis 
non raro nimis præproperus, uti in Actis Erud. plus ſemel conſpici 
queat,) ad Annum uſq; 1684, diſtulerit. | 5 
Tandem vero Newtonus Anno 1704, Tractatulum quem circa Annum 
1676, ex Tractatu antiquiore deſcripſerat, redivivum publici juris fe- 
cerit; quemq; circiter Annem 1691. Vir Clariſſ. Halleius & ego Can- 
tabrigie in manibus habuiſſemus, tum quidem prælo paratum, & perle- 
gendo (ab iis quibus eundem mutuo dederat) obtritum, quemq; poſtea 
reviſendum repoſtulaverit, & ad annum uſq; prædictum ejuſdem publi- 
cationem diſtulerit. | | 
Newtonus ergo Ann. 1665, & 1666, methodum hance adinvenerit, 
& Anno 1676, notitias hujuſce ſuæ Inventionis inter cæteros (e) cum 
Leibnitio communicaverit, (uti modo diximus) qui multum poſtea ſcil. 
Menſe Octobris 1684, calculi ſui Diferentialts principia in act. Erudit. 
| publi- 


c) Vid. Paragraph p. 393. incip. ſub finem Epiſt. An. 1676. mh 
ö Pag. 323. ut ſupra. 
e) Princ, Nat. Ph. Math. p. 253. 
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publicavit, hoc eſt, non nifi 19 Annos poſt eundem a Neutono inven- 
tum, & 8 Annos poſtquam notitiam hancce fibi habuit communica. 
tam. | 

Barrovium = huic calculo accendiſſe aliqui ex parte facem quibuſ- 
dam viſum eſt ; & hoc etiam fateri videtur J. Bernoulli in act. Erud. 
Menſe Januarij Ann. 1691. hiſce verbis, Quanquam ut verum fatear, qui 
calculum Barrovianum (quem decennio ante in Lectionibus ſuis Geometricis 
adumbravit Author cujuſq; Specimina ſunt tota illa Propoſitionum inibi conten- 
tarum farrago) intellexerit, alterum a Domino Leibnitio inventum ignorare 
vix poterit; utpote qui in priore illo fundatus eff, & niſi forte in differen- 
tialium notatione, & operationts aliquo compendio ab eo non differt. Poſtea 
vero (Menſe ſcil. Junij ejuſdem Anni) ne nimium hic conceſſum videre- 
tur, audi eundem loquentem de Inventione hacce (uti ille vult) Leibni- 
tiand ; caterum in hiſte Problematis omnibus que quis nequicquam alia 
tentet methodo, calculi Leibnitiani eximium & fingularem uſum eſſe comperi, 
ut ipſum propterea inter primaria ſœculi naſtri inventa cenſendum eſſe eſti- 
mem. * enim ut nuper innui, anſam huic dediſſe credam calculum 
Barrovij qualem appello, qui ab hujus viri tempore paſſim fere apud Geometras 
praſtantiores invaluit, quemq; etiamnum nobiliſimo Tſchirnhauſio ſolennem eſſe 
video Hoc tamen non eo intelligendum eſt, quaſi utiliſimi inventi dignitatem 
ullatenus elevare, aut celeberrimi viri laudi quicquam det rahere & aliis adſcri- 
bere cupiam: & fi que conferenti mihi utrumqʒ inter illos viſa eſt aſinitas, ea 
major non eſt, quam que faciat ut uno intellecto, ratio alterius facilius com- 
prehendatur, dum unus ſuperfluas & mox delendas quantitates adhibet, quas 
alter compendio omittit; de catero namque compendium iſthoc tale eſt, quod 
naturam ver prorſus mutat, facitq; ut infinita per hunc præſtari poſſunt, que 
per alterum nequeunt : Praterquam quod ipſum hoc compendium reperiſſe utiq, 
non erat cujuſvis, ſed ſublimis ingenii & quod Authorem maxime commendat. 

Ut res ipſa autem quam clariſſime appareat, mecum conſtitui ipſa 
primorum Authorum inventa præcipua ſuis quidem verbis ſynoptice ex- 
hibere, & additis hinc inde quibuſdam explicatiunculis, quo melius etiam 
praxi tractatulus hicce accomodetur, rem totam ſub nomine Hiſtoriæ 
concinnatam, addita inſuper, (in quantum poſſum) inventionum etiam 
Chronologia, publici juris facere. 


CAP 


— 


te) 1 


CAP. II. 
De NOTATIONE, &c. 


Uali ab initio hujuſce ſui inventi notatione uſus fuerit Cl. Nentonus 
non adeo facile conſtat; quamvis nonnulla ſint quæ me movent ut 
ſuſpicer illum in eandem hancce punQationis Methodum qua poſteà uſus 
eſt, etiam ab initio incidiſſe; licet in Lemmate ſuo pag. 256. Princip. 
Phil. Mat. Math. in quo hujuſce methodi algorithmum tradit, alia in 
demonſtratione ibidem allata utitur, defignando Fluentes per literas Al- 
phabeti majuſculas 4, B, C, Ec. & earundem Fluxiones per minuſculas 
a, b, c, &c. reſpective. Barronii porro notationem in ſua Methodo 
quadraturarum etiam in differentiis indeterminatarum denotandis inſe- 
cutus eſt D. Meuwentijt, in Analyfi ſua inſinitorum, aſſignando ſcil. vo- 
cales a, e, i, o, u, pro differentiis (ku Fluxionibus) ipſarum Indeter. 
minatarum x, y, Cc. quaſq; partes infiniteſimas vocat. 
Leibnitius diverſam ab hiſce fibi elegerit, quamq; ſequuti ſunt Fratres 


ambo Bernoulli), & Germani, a quibus etiam eandem acceperunt & Galli 


quotquot huic rei navarunt operam ; Indeterminatz cujuſvis per literas 
x, y, x, expreſſas, differentiam (ſeu Fluxionum) primam ponit, dx, dy, 
dz; ſecundam vero ddx, ddy, dd, tertiam dddx, dddy, ddr, ut & ds, '> 
ch dE, & fic porro; hancce etiam notationem inter Britannos ſequu- 
tus eſt Geometra clariſſimus Johann. Craigius. Sed (quæ jam apud Au- 
glos plerumq; obtinet) differentias haſce, quas aptiſſimo vocabulo, & ex 
natura generationis earundem per motum continuum petito, Fluxiones 
nominavit, & deſignavit per punctationes, Celeberrimns, & Frimarius Do- 


Arinz hujuſce Author, D. Neutonus, viz. x, y, z, & earundem Fluxiones 


ſecundas per punctationem duplicem fic x, Y, Z, tertias, fic K, 75 25 & 
ſic porro ad infinitum; hiſce prætereà adjicit alias ſeries quantitatum 


. „ 4 7 0 = % , * 
infinite magnarum ſcil. x, , z, quarum ut Fluxiones Prime confiderari 
poſſint quantitates ipſæ finitæ x, y, z, ſed & ipſæ porro infinitæ uti 
Fluxiones aliarum altioris infinitatis gradus æſtimari queant, ſcil. (a) ha- 


. 1 4% 11 an 2 - . 
rum x, y, x, &c. & hx rurſus aliarum x, y, x, Cc. & fic in infinitum, 


adeo 
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(2) Pag. 171, Optic. Edit. Angl. 
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Et Infiniti ſunt gradus tam Infinitorum, quam infinite parvorum. 
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adeo ut Seriem hujuſmodi conſtituunt, viz. z, x, x, z, x, z, z, x, x, &c. 
utrinque in Infinitum continuandam, quarum quelibet poſterior eft Fluxio 
pracedentis, & quelibet prior eft Fluens quantitas fluxionem habens ſubſe- 
quentem. Eodem modo hanc Seriem pariter conſimilem ibidem memo- 
rat ſtil. v, V, VE. VE, Vic, Vic at wen 
t + | 
=, _ =, — 5 EE &c. ad Inf. ubi (inquit) quantitas 
quelibet prior eft ut Area Figure Curvilines cujus Ordinatim Applicata 
rectangula eft quantitas poſterior, & abſciſſa eſt Z nti VME area erit Cur- 
ve cujus Ordinate eſt Va © abſciſſa 2. — punctum (in ſenſu 
ſaltem Laxiori acceptum) poſſit conſiderari uti Fluxio Lineæ, Linea uri 
Fluxio Plani, Planum uti Fluxio Solidi, Solidum Finitum uti Fluxio 
Infiniti, & Solidum etiam ex una parte Infinitum uti Fluxio Solidi Infi- 
nitioris, ſeu infinite majoris, & fic ad Infinitum; quod, in diſſertatiun- 
culis quibuſdam, ad Calcem hujuſce Tractatus, accuratius illuſtratum 
dabimus. Sicque etiam hujuſmodi Series viz. 


8 X * Xx * * Tz XF - &X 
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ut et aliæ Series Infinitæ, quantitates ſui generis repreſentare poſſint. 
Sin autem hoſce & conſimiles Fluxionum gradus Lector quivis ægre 
admiſerit, ſciat Auctores Celeberrimos Neutonum & Leibnitium, eoſdem 
jamdiu (ſenſu licet valde diverſo) uti poſtea videre eſt, admiſiſſe, ipſe 
etenim Leibnitivs in Act. Erud. pro Menſe Febr. 1689, in Tentamine de 
Motuum Caleſtium Cauſis, hæc habet, viz. Aſumſi inter demonſtrandum 
quant itates incomparabiliter par vas, verbi gratia, differentiam duarum quan- 
titatum communium ipſis quantitatibus incomparabilem. Sic enim talia, ni 
fallor, Lucidiſime exponi poſſunt, itaque fi quis nolit adhibers Infinite parvas, 
poteſt aſſumere tam parvas quam ſufficere pudicat, ut ſint incomparabiles, & 
errorem nullius momenti, imo dato minorem, producant. Quemadmodum 
Terra pro puncto, ſeu diameter Terra pro linea infinite paroa habetur, reſpe&u 
Cœli; Sic demonſtrari poteſt, fi anguli latera babeant baſin ipfis incomparabi- 
liter minorem, angulum comprehenſum fore recto incomparabiliter minorem, 
& differentiam laterum fore ipſis differentibus incomparabilem; item differen- 
tiam ſinus totius, finus complementi, & ſecantis, fore differentibus incompa- 
rabilem, ita differentiam ſinus, Chords, Arcus, & Tangentis. Unde cum 
be fint ipſa infinite parvæ, erunt differentis infinities infinite parvæ, & 
ſinus verſus etiam erit infinities infinite parvus, adeoque recto a 
t poſſunt 

adhiberi triangula commmia inaſſgnabilibus illis ſimilia, que in Tangentibus, 
maximiſque © minimis, & explicanda curvedine linearum uſum habent 
— maximum 


— 
— S3 A 


RE 

maximum; item in omni pene tranſlatione Geometriæ ad Naturam ; uam 
fi motus exponatur per lineam communem quam dato tempore mobile ahſolvit, 
impetus ſeu velocitas exponetur per lineam infinite parvam, & ipſum Elemen- 
tum velocitatis, quale eſt gravitatis ſolicitatio, vel conatus centrifugns, per 
lineam infinities finite parvam, Oc. Et eundem fere ad modum magis 
etiam naturaliter Næutonus diu antea pag. 165 Optic. predict. @Pnuantz- 
tates Mathematicas non ut ex partibus quam mini mis conſtantes, ſed ut motu 
continuo deſcriptas hic conſidero, lines deſcrihuntur ac deſcribendo generantur 
uon per appoſttionem partium, ſed per motum continuum punctorum, ſuperficies 
per motum liearum, ſolida per motum ſnperficterum, anguli per rotationem 
laterum, tempora per fluxum continuum, & ſic in cateris. Hg geneſes in 
rerum natura locum vere habent, & in motu corporum quotidie cernuntur. 
Sed ut ad notationes redeam; Vir celeberrimus Newtonus invexit quaſ- 
dam alias (nam dicit ſe neceſſum habuiſſe mutare) operationibus hujuſce 
calculi commodius perficiendis, quæ jm diu apud Mathematicos in- 
valuerunt ; quas videre licet apud Valliſum, pag. 315. vol. 9. Edit. 
noviſſimz, uti ſubſtituendo. 
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Huc etiam referri poſſunt operationes iſtæ Newtoniane per [ndices 


peragende, ſcil. 


1. Quod Additio Indicum æquivalet Multiplicationi Poteſtatum uti 
xXx X IS. | 


2. Subtractio Indicum Divifioni Dignitatum æquipollet; fic 
X3 | | 
= NTX. 


3. Multiplicatio Indicum æquivalet Involutioni Dignitatum quibus 
præfixi ſunt, fic æ Cub. x3=x?, 


6 3 5 

4. Diviſio Indicum æquipollet Evolutioni, e. g. „ & quia 
x23 = Cub, x*=x5, 

Sed & porro aliam Notationis methodum invexit in Tractatu ſupra 
laudato de Quadraturis, maximam & commodiſſimam Elucidationem 
in hiſce præ ſe ferentem, viz. ponendo literam aliquam majuſculam 
pro tota ſerie; vid. pag. 176. Quadratur. 


Sit, e. g. e Tg +hen, Ec. R. | 
k+k'+ mw f-, &c, = S, Cc. Ec. 
Erit E + gz” H e R &c. &c, unde ſubſtituendo 


RR = R, Cc. tum in operarione, tum in demonſtratione, & pra- 
cipue in directione ad ordinandas ſeries, quanto fit uſui poſtea appare- 
bit. Notationes aliorum quorundam (ſine ullo futuro fructu Nova- 
turientium, ut nihil pejus dicam) hic omittam : Ejuſmodi ſunt quæ- 
dam Leibnitii, quas hic memorare vix operæ pretium foret. 


FFF 


CAP. III. 
De Involutione & Evolutione ſpecioſdl. 


Nter cæteras Nemtoni inventiones (quæ etiam methodo Fluxionum 
maxime ſubſerviunt) haud parum eminet illa quam primus omnium 
invexit pro involvenda quantitate quavis ſpecioſa, vel etiam pro ea- 
dem evolvenda, ſeu ad quaſvis ejuſdem radices extrahendas. Eandem 


(uri liquet e Cap. 91, 2d: Vol. Valliſi) anno 1676, cum Regia Socie- 


tate communicandam, in Epiſtolis duabus ad Dominum 'Oldenburginn - 
| | ejuſdem 


) 
; 
| 


— es A oat ces ay - » 


(8) 


ejuſdem, tum temporis, Secretarium, impertiverit, quæ quidem Epiſtolæ | 


in tertio Vol. Valliſi extant, ut & ejuſdem rei mentio in ſecundo Vol. 
p. 369 *. Ibidem oftendit Uncias (quas vocant) ſeu numeros prefixos di- 
gnitatum membris a radice binomia procreatarum ¶ quarum dignitatum expo- 
nentem vocat m) oriri ex hujuſmod: Multiplicatiene continua. 


1c NN, R Oc. 
qui qu ĩdem proceſſus, ſi m (exponens Poteſtat is) fit numerus integer, ſeinſum 
determinabit poſt certum locorum numerum cuique poteſtati convenientem , 
redeunte unitate unde inceperat. Sed fi m fit Fractio, tranfibitur in inf. 
nitum per numeros negativos. Quoad hujuſce autem Theorematis uſum 
cum omnibus hodie fit familiaris, pluribus de eo dicendis ſuperſede. 
mus. Ex hoc autem proceſſu (aliiſque confimilis naturæ) hæcce Theo- 


remata deducit pro hujuſmodi extractionibus, viz. 


1e. PK“ a +mAQ+ — BQ+ = CQ+ => DQ, c. vel 
20, PFG = Pf. =AQ+ z=BQ+ - CQ-+ — DQ Ce. 


bi P PQ oft expoſita quantitas cujus Radix eff extrabenda, ant aliqua 
poteſtas inde formanda : P eſt primus terminus ej uſmodi expoſit Juantitatis; 


Q reſdumm ejuſdem (ſive reſiduum iftud fit monomium vel binominm vel 


trinomium, Ec.) per P diviſum; & = expouens Radicis ſeu Dimenſonis 
qneſte, Hoc autem Reſiduum ita intelligendum eſt ( uti pag. 356. 


videre eſt) ut etiam tum conſtruendis poteſ{atibus, tum eliciendis radicibus 


quantitatis plurimembris inſerviat, que in ſeriem vel terminatam yel in- 


terminatum exeat, prout res tulerit. Hujuſmodi proceſſus exempla octo 


(in Cap. 91.) addidit, e quibus duo vel tria hic tantum exicribemus, 


110 


* c xx ſeu cc fx — ET Tat &c. 
o ' | mM 
c nam in hoc caſu eſt „ þ = ( 7 * 
* 5 
| T mM XX mn E44 
* c )=c.B(=7 AQ)=7#.C(= 5-BQ) = 7 &c. 
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* Arno ſcil. 64 & 66. 
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Exemp. 2. 


3— 1 3 r | 
* Vc -+ 61-5 ſeu C5 + Cm 455 2c + 


WT 


2 cs 4x5 mw 24K 0 1 4 
— * . — + Quod manifeſtum erit, ſubſtitutis x =m, 


5 n, 5 =P, & C5) cx — x5 (Q. aut etiam ſubſtituamus — x5= 


& —x5)c4x+c5 (Q. Eritque i fen =—x 4 — 
: * Fx 


342 2 4 . — + c. Prior poſitio potior eſt, fi fit æ valde 


* parva, poſterior fi valde magna. 


Exemp. 3. 


N 5 * | 

— 8 — —NU]— . .. '' 4 

25 57 29. hoc eſt Nx y3 — aa Nx ITT = Cc. 
5 | 


111 Nam hic P =y3, =. m1. 12 2. A (= 2 AQ= _ 
ce * = 7 c. c. Ec. Et per eandem Regulam poſſumus 


e tam in numeris, quam ſpeciebus, peragere generationem poteſtatum ; 
Diviſionem per poteſtates, aut per quantitates radicales; & extra- 
< ctionem radicum ſuperiorum poteſtatum, & ſimilia. Inter cæteras 
Theorematum horum inveſtigationes, libet hic unicam inſequentem 
quam mecum jam olimi communicaverit D. Heyne, antequam aliorum, 
quz extant, inveſtigationes publici juris factæ eſſent, quamque licet 


hoc loco anticipatam, hic apponere non hæremus. Inveſtigare ſcil. in 


ſerie quamvis radicem aut poteſtatem a + x quæ exprimatur v. g. per 
m, vis. a+]. — 


Aſſumatur T Fa = + & + dx* A. ex? Se. 


Tunc erit uE & = x + 2dxx N 3ex's Nc, & Fabia divifone 
a 853 erit 
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erit n N xl = e A 2dr 360, UG 
Tum D N : 


cialet een #afe ye & conſequenter zn I en dam + b Kt. 


Fc f dzi Fer 
= ac T 2adx + 3aex* + gafx3 &c: = 
R poet en a, oy nears 
poteſtatum erit 


21 M--2 
 d="I"xma Kc. homologs. 
m2 1 | 
e = i * r N nan-z3 
Et aN = a" A man- 14 27 X mana + TR -a &c. 
an NA T BTC &c. ä 
Tum ponendo A pro primo termino, B pro ſecundo, C pro tertio, Oc. 


11. m 

& ponendo ==Q. erit © T = +mnAQ +" BAF ce. 
Quæ eſt ipſiſſima expreſſio D. Nemtoni primo allata, &c. & æquatis x- 
quandis ſecunda corfimili modo proveniet. Methodum autem ad ele. 
vandam actu quantitatem quamvis multinomiam ſeu infinitinomiam ad 
poteſtatem quàmlibet indeterminatam vel etiam ad extractionem radicis 
cujuſlibet ex eadem, oſtendit Vir clariſſimus D. 4. de Moivre in Tranſact᷑. 
Philoſ Num. 230, quam ab eodem in Linguam Latinam tradu 

hic apponemus; & notandum eſt indicem m vel numerum integrum 


eſſe, vel fractum, prout res exigit. 
.. ol” = ann 7 ant bent x9 
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Comparando terminos | 
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& In hac ſerie, inquit, lex continuationis eſt hujuſmodi: Pro mem- 
* bris omnibus alicujus termini invenfendis, membra rermini imme- 
« diate precedentis duco in :, item membra omnis termini hune uk 
e timum immediate præaedentis duco in ., exceptis iis in quibus 
« invenitut 6, Iterum membra omnia termini hune ultimum fimili- 
* rer præcedentis duco in r, exceptis ils in quibus Invenitur þ vel e. 
4 Rurſus membra omnia termini hunc ulti@um immediate præcedentis 
% duco in — exceptis iis in quibus invenitur vel 6, vel c, vel d. Et 
ee fic per terminos omnes ante inventos regrediendo, invenientur, col- 
“ ligendo, membra omnia quæ iſtum ſeriei terminum ingredi poſſunt 3 
« quorum unciæ, ſeu numeri præfigendi, fic etiam reperiuntur. Pro 
te quovis membro alicujus ſeriei termini, tot ſumantur termini ſeriei 


© MmXm—IxXmn—2xXm—3 &c. quot ſunt unitates in ſumma indi- 


« cum ipfarum b, c, d, e, &c. in eo membro; fiat hæc numerator Fra- 
<« ctionis, cujus denominator erit produCtus ſerierum 1 x2 x 3 x 4 &c. 


© 1X2XZ3 X4 &c. 1X2X3X4X5 &c. quarum prima totidem ha- 


< bet terminos quot ſunt unitates in indice ip ius 5, ſecunda tot termi- 
© nos habet quot ſunt unitates in indice ipſius c, tertia quot ſunt uni- 
« tates in indice ipfius d, &c. Demonſtrationem, qui videre cupit, loco 
citato reperiet. 

Hunc poro in finem D. Chenæaus methodum expeditiſſimam concin- 
navit, quzque (uti dicit pag. 58 Meth. Flux. inverſ.) oculi intuitn con- 
tinuatur in infinitum ; idque quidem facillime, ſcilicet 


a+ bs + ox? TAN Pert de. „ + 7 5+ 20S 


(- 12 ) 


4 a ESI gs, 


«bj, inquit, intnitu oculi natura progreflonis ſe prodit, v. g. Decimus 


terminus eff 


24 ISIT = 2þCHn—3gD(3x — 6dGi2r—7cHirBBj 5 : 
Ge 9a „ 


NM B. In hiſce majuſcula quæq; denotat coefficientes totas immediate 
præcedentes ubi primum emicuerit, & eundem ubique obtinet valo- 
rem. Aliud 2 ad huc complicatius addit, quod (cui animus fit) 
conſulat Lector. Iis omnibus hocce juſtiſſimum Mvrnaovror adjicit, viz. 
Totum quod eft bujus rei habebis ex Theoremate ipfius Nemtoni inventoris, 
f enim (ipſo monente) pro primo quantitatis elevande termino, poſueris p, 
pro reliquis, primo excepto, poſueris q, elicies facilime omnia que in biſce 

Facillime autem & maxime J abſque labore obtinentur hu- 
juſmodi termini, & modo tabulari diſponantur, viz. | | 


Utravis 
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Et unumquodque hujus Seriei membrum dividitur, nempe primum per a, ſecundum per 2a, tertium per za, & tic 
Porro ad inf, h. e. Series ſupra expoſita Numeratores, & altera Series, viz. a, 2a, 3a, &c. denominatores conſtituunt ad int. | 
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F 

Utravis methodo poteſtates & radices pro quantitatibus trinomiis, 
vadrinomiis, &c. obtineri poſſe, ponendo ſcil. coefficientes omnes poſt 
ultimum nomii particularis quæſiti æquales nihilo, &c. Evidentius pa- 
ter quam ut eidem explicandæ immorari hic opus fit; adeo ut fevera 
nihil in hiſce jam ultra deſiderari poſſe videtur, quod non facillime 


obtineri queat. 


433333333338443727 
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Ar. IV. 
De Fluxiunum Methods dire. 


ANG 1687, Vir celeberrimus / Newtonus librum ſuum incompa- 
rabilem, cui titulus Principia Philoſophia Naturalis Mathematica, 
evulgavit ; qui magna ex parte hujuſmodi calculo debetur, uti rectiſſi- 
me obſervavit illuſtriſſimus Marchio Hoſpitallius hiſce verbis in præfa- 
tione ad tiactatum ſuum hocce inſignitum titulo, L'Analyſe des Infini- 
ment Petits, in quo cum cxteris quibuſdam Germaniæ & Galli Mathe- 
maticis perſuaſum fibi habuerir, Le:bnitzum hujuſce calculi primum ex- 
titiſſe authorem, veritatem tamen ſubinde ſuſpicatus, in hæcce verba 
prorumpit, II eft vray que le ſcavant Monſieur Newton a trouve quelque 
choſe de ſemblable, &c. comme il paroit par ſon excellent Livre intituls 
Principia, &c. qui eff preſque tout de ce calcul. In hocce, inquam, libro 
calculi hujuſce ſui Algorithmum primo publico impertiverit p. 256. cu- 
Jus innumera fere atque egregia exempla ibidem oſtendit, & dudum antea 
multis per Europam Mathematicis ejuſdem copiam conceſſerat; notatione 
autem diverſa ab ifta qua alias uſus eſt, in demonſtratione ibidem allata, 
rem peragit ; Sed & eundem notatione ſua maxime uſitata cum Val. 
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615) 
Bio poſtea communicavit, uti pag. 292, vol. 2, conſtat, quemque tra- 
ctatui ſuo de Quadratura curvarum inſeruit propoſitione hacce problema- 


tica comprehenſum, vix. Data æquatione quotcunque fluentes quantitates 
involvente invenire Fluxiones, 


'SOLUTIO. 


_ Multiplicetur omnis aquationis terminus per indicem dignitatis quantitatis 
cujuſque fluentis quam involvit, & ſingulis Multiplicationibus mutetur digni- 
tatis latus in Fluxionem ſuam, & aggregatum factorum omnium ſub propriis 
Inis erit æquatio nova, que relationem Fluxionum involvet. 


EX PLICATIO. 


Sunto a, b, c, d, Ec. quantitates determinatæ & immutabiles, & propo- 
natur equatio quævis quantitates fluentes Z, y, x, c. Iuvolvens uti 
X3 — xyy + aaz — b3 = O: Multiplicentur termipi primo per indices di- 
gnitatum x, , in ſingulis Multiplicationibus pro dignitatis latere, ſeu x 


unius dimenſions ſcribatur x, & ſumma factorum crit zxx:— xyy. dem 
fat In y, & prodibit —2xyy. dem fiat in 2, & prodibit aaz. Ponatur 
ſumma factorum æqualis nihilo, & habebitur equatio JXK2 XY — 2XYY 
+ aaz = o. Dico quod has equatione definitur relatio Huxionum. 


DEMONSTRATIO. 


Nam fit o quantitas admodum parva & ſunto oz, oy, ox, quantitatum 
2, y, x, momenta, id eſt, incrementa momentanea ſynchrona. Et ſi quan- 
titates fluentes jam ſunt Z, y, x, he poſt momentum temporis incrementis ſuis 


or, oy, ox, auctæ evadent 2 + oz, y + oy, Xx + ox, que in equatione 
prima pro z, y, & x, ſcriptæ dant aquationem x3 ＋ 3xx0x ＋ z xOORx 
+ 0383 + xyy — oxyy — 2X0yy — 2100 — x oO — x03yy + aax 
+ aa0Z — b; o. Subducatur equatio prior, & reſiduum diviſum per 0 


erit 3X82 + 3XXOX ＋ X300 - xy — 2xXyy — 2X0Yy — xy T AAX o. 
Minuatur quantitas o in infnitum, & neglectis terminis evaneſcentibus reſla- 


bit 3xx* — xyy — 2xyy + aaz = o. ©. E. D. E X- 


(16 


Explicatio Plenior. 
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producertar 33% — iny — 2099 ＋ aa Va—y = 0, Ubi I Fluxionem 
Vai—y tollore vellis, Poe V= == & erit mee ns &' 


= . 


„ boo of 8 


— 2 


(per hanc 50am map ax— 2h = = 22 ſeu 


ax = ; 6 . a3z — 
= =Va—y. © inde Id. 


per operationem repetitam pergitur ad Fluxiones ſecundas, tertias, 
& ſequentes, Ad amd modum f equatio let x3 = ＋ at 
=- o. Obi fi Fluxionem * 5 tollere velis > pore 
| W & erit . Et (per hane  propoſitionem ) 


24 - yy 


6 ee Sms, boot En = Vi & inde 


30 * — * — 2xy + == =0. &@ per operationem- repetitam 
pergitur ad Fluxiones ſecundas, tertias, & ſequentes. 
Sit aguatio 293 —z#+a+=0, & provenient per operationem prima 


4 & 1 | . 5 | . | 
Flux. primz, | zy3 +329 [= 2 
Inde Flux, ſecundæ. J zy3 ER 
3% Gay [—n2wns 
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Flux. 


e 


Summa 2 + ſ N + 62y%y + 2259p — 4 * — 1222 


Flux. — 1 5 55 ws ; 
tertix, 7320 | Pþr2zyy[+rz2zyy | 6zyy — I | 2425 
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295 + | 699p|+ 6979 [aa [— . fa 
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293 + gays +18z9* + 3z ) + 18z9yy + 1829p + 6% + 99 
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Ubi vero pergitur ad Fluxiones ſecundas, tertias, & ſequentes, con- 
venit quantitatem aliquam nt nniformiter fluentem confiderars, & pro 
eius Fluxione prima nnitatem ſcribere, pro ſecunda vero & ſequentibus - 
nihil. Sit aquatio 

272— 24 + a+ o, 
& fluat x uniformiter, fitque eius Fluxio unitas, & ffet per operatio- 
nem primam 75 0+ 3299? —4=0; per ſecundam 69* + 325 ˙* 


+ - 1 o; per tertiom 95% + 189 ＋ 32.55 + 18 


5% ＋ 6zy3 — 24% = © 


Tn bujus antem generis aquationibus concipiendum eſt © quod Flu-- 
xiones in ſingulis terminis ſint ejuſdem ordinis , id eft vel onnes pri- 


mi ordinis y, z, vel onnes ſecundi_y, 55, yz, Le, vel omnes tertii: 
„ 55 52. 55 * yz? z3, Nc. & ubi res aliter ſe habet complen-- 
dus eft ordo — Fluxiones quantitatis uniformiter fronts Z 
Sic equatio noviſima complendo ordinem tertiam fit 


©: 06 os -» . 


923)? + 18 275 + 3255 + 18 17 + 62 — 24223 =O. 
FE Et 


4 — 


(18 ) 
Et iiſdem methodis (uti ſupra pro quantitatibus radicalibus) inveniuntur 
Fluxiones quantitatum quarumvis fraQtarum, viz. Si propofitum eller 


| 3 — 8 
invenire Fluxionem quantitatis " vel 5 ponendo 1* —=x, ha. 


bebitur pro Fluxione < = = & pro 29 e ==, & fic pro cxteris, 
| „ gen, 
Jam vero pro Fluxionibus quantitatum Logarithmicarum f © ; Ix = 


= 8 PI 4 & c. Sed de hiſce ſpecialius in Cap. 7. agendum, 


quapropter pluribus de iiſdem in hoc loco dicendis ſuperſedemus, 


Sed & etiam „ R = aRR>- ubi fi a fit fractio, in indicem negati- 
vum tranfit, h. e. uti ſupra notavimus, quantitatem, cui præfixa, eſt in 


diviſorem vertit. Sic v. g. invenire Fluxionem az? x e + fz" | = , 


Invenietur GR RR, hoc eſt OR +aQR' x RU quæ 
facillime in terminis explicitis invenitur ; ubi fi a unitate minor eſt R>- x 


in diviſorem abit, e. g. Detur e r , erit ejuſdem Fluxio nſzz"—"'x2 


1 N=1 
c N = == * 6 he pro cæteris. 
Methodo porro direQta ex datis arearum expreſſione analytica, vel 
etiam contento ſolidi geniti rotatione plani circa gem curvilinei, obti- 
nentur curvarum ord inatæ, pariter ac natura cu rciitio coordinatarum, 
Tangentes & innumera alia, quæ hic recenſere nimis eſiet longum. 


©: denotat Fluzionem gaamiatis cujuſcunſue, & F: Fluzionis cujuſlibet Fluentem. 


7 
* Exempla alia in ſeguentibus invenire eſt. 
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2 De Methodo Leibnitiana, Ec. 


Uoniam autem in Cap. primo hujuſce Tractatus, mentionem de 
Leibnitio injecimus, uti altero hujuſce methodi inventore (annis 
ſcil. 19 vel 20 poſt eandem a Neutono inventam, & 8 poſtquam 

= Frentionem hancce Neutonianam ſibi ab Authore habuit communicatam) 

nion abs re forſan erit hic ea adducere quæ veluti primum ſuz (uri dicit) 
Inventionis ſpecimen, in Actis Eruditorum pro menſe Ofobris 1684, attu- 
Ierit, partim ut comparationem inter utramque lector inſtituat, cum iſta 
= _aQaabiisquz eadem non poſſideant, non niſi magno comparantur pretio; 
paoartim quia non pauca methodi hujuſce ſpecimina Tyronibus non ingra- 
4a brevi chartula complectantur; partim ut videri queat quanto labore 
inventum ſuum, ſy mbolorum nimis inconcinna præ Neutoniana deſigna- 
tione (forſan ut a Neutoniana eo magis diſcrepare videretur) obtectum, 

4 orbi propinaverit, partim denique ut utrique notationis methodo aſſue- 

fiat lector. Titulum huncce præ ſe fert iſta chartula, (viz.) Nova 

let hodus pro Maximis & Minimis itemque Tangentibus, que nec fractas nec 

MW 3 quantitates moratur, & ſingulare pro illis calculi genus, per 

6.6. L. 

Sit axis Ax, & curvæ plures ut VV, WW, YY, ZZ, quarum 
> © ordinatæ ad axem normales VX, WX, XX, ZX, quæ vocentur 
s reſpective v, , ), x; & ipſa ax abſciſſa ab axe vocetur x, tangentes 

“ ſimt vB, WC, yD, Z E axi occurrentes reſpective in punctis B, C, DO, E; 

i jam reQa aliqua pro arbitrio aſſumpta vocetur dx, & recta quæ fit ad 

dx ut u (vel , vel 5, vel z) eſt ad vb (vel WC ad yD vel ZE) 

| * vocetur 
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EL 7 

vocetur dv (vel dw, vel dy, vel dz) five differentia ipſarum v (vel ip- 
ſarum , aut y, aut z) his poſitis calculi regulæ erunt tales. 

« Sit a quantitas data conſtans, erit da = o, & dax = adx : ſi fit 
v (ſeu ordinata quævis curvæ yy xqualis cuivis ordinatæ reſpon- 
denti curvæ vv (erit dy = dv) jam additio & ſubſtractio, fi fit & - y 
+4 ww + x =v, eit dz —y + vv + x, ſeu dv = dz — dy + duv 
+ dx. Multiplicatio, d: xv = xdv -+ vdx, ſeu poſito y = xv fiet 
dy = xdv + vdx in arbitrio enim eſt vel formulam ut xv, vel com- 
pendio pro ea literam ut y adhibere. Notandum & x & dx eodem 
modo in hoc calculo tractari ut y & dy, vel aliam literam indetermina- 
tam cum ſua differential}; notandum etiam non dari ſemper regreſ- 
ſum a differentiali æquatione niſi cum quadam cautione, de quo 

; 173 — R — ydv 

alibi. Porro diviſio dy vel (poſito x = 7 ) dz = "F< quoad fi- 
gna hoc probe notandum, cum in calculo pro litera ſubſtituitur ſim- 
pliciter ejus differentialis, ſervari quidem eadem ſigna, & pro + x 
{cribi + dz, pro — z ſcribi — dz, ut ex additione & ſubſtractione 
paulo ante pofita apparet : Sed quando ad Exegeſin valorum venitur, 
ſeu'cum conſideratur ipfius z relatio ad x, tum apparere an valor ip- 
fius dx fit quantitas affirmativa an nihilo minor ſeu negativa, quod 
poſterius cum fit, tum tangens zE ducitur a punto = non verſus A 
ſed in partes contrarias, ſeu infra x, id eſt tunc cum ipſæ ordinatæ z 
decreſcunt creſcentibus x, & quia ipſz ord inatæ v modo creſcunt 
modo decreſcunr, erit dv modo affirmativa modo negativa quantitas, 
& priore caſu V1 B tangens ducitur verſus A, poſteriore 2V2B in 
partes averſas : neutrum autem fit in medio circum M quo mo- 


mento ipſæ v neque creſcunt neque decreſcunt ſed in ſtatu ſunt, 
adeoque fit dv =o, ubi nihil refert quantitas ſitne affirmativa an ne- 
gativaà; nam +0 = — 0; eoque in loco ipſa v, nempe ordinata IM 
eſt maxima (vel fi convexirarem axi obverterer minima) & Tangens 
curvæ in M, neque ſupra X ducitur ad partes A, ibique axi appro- 
pinquat, neque infra X ad partes contrarias, fed eſt axi parallela 
Si do fit infinita reſpectu ipſius dx, tum tangęns eſt ad axem reQa, 
ſeu eſt ipſa ordinata. Si dv & dx xquales, tangens facit angulum 
ſemirectum ad axem. Si creſcentibus ordinatis v, creſcunt etiam ipſa 
earum incrementa vel differentiæ dv (ſeu fi poſitis dv affirmativis 
etiam ddv diffcrentiz differentiarum ſunt affirmative, vel negativis 
negativz) curva axi obvertit concavitatem, alias convexitatem : 
ubi vero eſt maximum vel minimum incrementum, vel ubi incrementa 
ex-decteſentibus fiant creſcentia aut contra, ibi eſt punctum flexus con- 


trarii, & concavitas & convexitas inter ſe permutantur, modo non & 
5 7 
| G | ordi. 


„ 


ord inatæ ibi ex creſcentibus fiant decreſcentes vel contra, tune enim 
concavitas aut convexitas maneret, aut incrementa continuent cre- 
ſcere aut decreſcere, ordinatæ vero ex creſcentibus fiant decreſcentes, 
vel contra fieri non poteſt. Itaque punctum flexus contrarii locum 
habet quando neque u, neque dv exiſtente o, tamen ddv eſt o. Unde 
etiam Problema flexus contrarii non duas ut problema maximæ, ſed 
tres habet radices æquales, atque hæc omnia quidem pendent a recto 
* uſu fignorum. Interdum autem adhibenda ſunt figna ambigua ut 
nuper in diviſione, antequam ſcilicet conſtet quomodo explicari 
* debeant, & quidem fi creſcentibus x, creſcunt (decreſcunt) 2, debent 


* figna ambigua in d.. ſeu in = ita explicari ut hæc fraQtio fiat 
| | bp 5 | | 
uantitas affirmativa 8 ſignificat autem I contrarium ipſius 
* +, ut ſi hoc fit & illud fir —, vel contra, poſſunt & in eodem cal- 
te culo occurrere plures ambiguitates quas diſtinguo parenthefibus , 
Ot V y 3 dy Zydv , (+) y4z(&>) 24% 

t exempli cauſa, fi eſſet 5 K = v foret = ** 
+ uhr = dw; alioqui ambiguitates ex diverſis capitibus ortæ 

— OY | 


ce 


* confunderentur, ubi notandum ſignum ambiguum in ſeipſum ductum 
dare +, in ſuum contrarium dare — ; in aliud ambiguum for- 
mare novam ambiguitatem ex duabus dependentem. 


. 0 . 92 — 
< Potentiz dx* = ax dx, exempli gratia dzi =3x? dx, d, za = _ 


14 1 1 

4 8 34 oy G "A ex: 4 

* f ſet dy — ; radices d x4 =" ds V= (hinc 
: 2 Dy | | 

« dy = ip nam eo caſu a eſt (1) & h (2) ergo = dx 3 eſt 


. 1 a . =D. 
ee 2 57 I, jam y-* idem eſt quod 5 ex natura exponentium pro- 
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y 
e ſuffeciſſet autem regula potentiæ integræ tam ad fractas quam ad 
« radices determinandas, potentia enim fit fracta cum exponens eff 
& negativus, & mutatur in radicem cum exponens eſt fractus, ſed 
« malui conſequentias ipſas deducere, quam aliis deducendas relin- 
s quete, cum ſint admodum generales & crebro occurreentes & in re 
per ſe implicita præſtat facilitati conſulere. Ex cognito hoc velut 
s. algorithmo, ut ita dicam, calculi hujus, quem voco differentialem, 
omnes 


( 23) 
omnes aliæ æquationes differentiales inveniri poſſunt per calculum - 
communem, maximxque & minimæ itemque — haberi, ita 
ut opus non fit tolli fractas aut irrationales, aut alia vincula quod 
tamen faciendum fuir ſecundum methodos haQenus editas, demon- 
„ ſtratio omnium facilis erit in hiſce rebus verſato & hoc unum hacte- 
1 « nus non ſatis expenſum conſideranti ipſas dx, dy, dv, dw, dx, ut 
e ipſarum x, y, v, , x, (cujuſque in ſua ſerie) differentiis five incre- 
* mentis vel decrementis momentaneis proportionales haberi poſſe, 
unde fit ut propoſita quacunque æquatione ſcribi poſſit ejus æquatio 
e differentialis quod fit pro quolibet membro (id eſt parte que ſola 
d additione vel ſubſtractione ad æquationem conſtituendam concurrit) 
1 e ſubſtituendo ſimpliciter quantitatem membri differentialem, pro alia 

« vero quantitate (quæ non ipſa eſt membrum ſed ad membrum for- 
e mandum concurrit) ejus quantitatem differentialem ad formandam 
= * quantitatem differentialem ipſius membri ad hibendo; non quidem 
« fimpliciter ſed ſecundum Algorithmum hattenus præſcriptum, * edi- 
„ tx vero haCtenus methodi talem tranſitum non habent, adhibent 
= * enim plerumque rectam ut DX vel aliam hujuſmodi, non vero re- 
« Qam dy quæ ipfis Dx, xy, dx eſt quarta proportionalis, quod omnia 
e turbat. Hine pracipiunt ut fractæ & irrationales (quas indetermi- - 
« natX ingrediuntur) prius tollantur. Patet etiam methodum noſtram 
e porrigi ad lineas tranſcendentes, que ad calculum Algebraicum revocari 
ce nou poſſunt, ſeu qua nullzus ſunt certi gradus, idque univerſaliſſimo 
modo fine ullis ſuppofitionibus particularibus non ſemper ſucce- 
= <©* gentibus, modo teneatur in genere, Tangentem invenire, elle rectam 
* ducere quæ duo curvæ punQa diſtantiam infinite parvam habentia 
=> <©< jungat ſeu latus productum Polygoni infinitanguli, quod nobis curve 
a gquivalet; diſtantia autem illa infinite parva ſemper per aliquam diffe- 
“ rentialem notam, ut dv, vel per relationem ad iplam exprimi potelt, 
"> © hoc eſt per notam quandam Tangentem; ſpeciatim fi eſſet y quantitas 
* * rranſcendens, exempli caufa, ordinata Cycloidis, eaque calculum 
> * ingrederetur cujus ope ipſa z ordinara alterius curvæ effet determi- 
e rata, & quæreretur dz ſeu per eam Tangens hujns curvæ poſterio- 
„„ xis, utique determinanda eſſet dz per dy, haberetur autem dy quia ha- 
4 hetur tangens Cycloidis, ipſa autem tangens Cycloidis fi nondum 
« haberi fingeretur, ſimiliter calculo inveniri poſſit ex data proprietate 
* Tangentium circuli. Placet autem exemplum calculi t, ubi notetur 


TIES — 8 
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ic loquitur ac fi conſcius efſet inedite, bujuſce generis, methodi, ſcil. Neutonianæ. 
1 + [Credo] adferre, | 


*@p ( 24 ) 3 
ee me diviſionem hic deſignare hoc modo x:), quod idem eſt ac x diviſ. 
< per y, ſeu * Sit æquatio prima ſeu data x: + 9X c—zz quadr. 


N ar ++ oY: vb + + max = o. Exprimens re- 
e lationem inter x &), ſeu inter Ax & Y, poſits ipſas a, b, c, d, e, , 
g, b, I, m, eſſe datas, quæritur modus ex dato puncto y educendi 
“VD quz curvam tangat ſeu quæritur ratio rectæ DX ad rectam da- 
ce tam XY ; compendii cauſa pro a + bx ſcribamus », pro c — xx, p 
“ pro ex + fxx, q; pro gg + Y, 73 pro bh + Ix + xx, 3; ſiet 
* x:y+np: 9q Tax Vr y: V =o. Quz fit æquatio ſecunda, jam 
ce ex calculo noſtro dx: y eſſe + xdy + yds: yy & ſimiliter d, : gg 
« eſſe 6 2npdq (Y) qud + pdn : q* & daxy r eſſe — axdr: 2ry + adxyr; 
* & dy: Vas eſſe ((+)) Yd ((F)) — 4954) : 25 Vs quæ omnes quan- 
* titates differentiales inde ab ipſo dx: y uſque ad d, : Vs in unum 
* addita faciunt o & dabunt hoc modo æquationem tertiam, ita enim 
pro membris ſecundæ æquationis ſubſtituuntur quantitates eorum dif- 
<« ferentiales. Jam du eſt bdx & dp eſt — 2xdx, & dq eſt edx + 2fxdx, 
« & dr eſt 2ydy & ds eſt Idx + 2mxdx, quibus valoribus in æquatione 
« tertia ſubſtitutis habebitur æquatio quarta, ubi quantitates differen- 
“ tiales quæ ſolæ ſuperſunt, nempe dx, dy ſemper reperiuntur extra no- 
i minatores & vincula, & unumquodque membrum afficitur vel per dx, 
<< vel per dy ſervata ſemper lege homogeneorum, quoad has duas quan- 
< titates, ee RIP implicatus fit calculus, unde ſemper haberi 
“ poteſt valor ipfius dx: dy, ſeu rationis dx ad dy, hoc eſt DX quæſitæ 
« 2d XY datam, quæ ratio in hoc noſtro calculo (mutando æquatio- 

nem quartam in analogiam) erit ut X:) Tay: Vr ((+)) ): vs 


«et ad ＋ 1: y (+) 2npe + 2fx: 95 (+) — 2nx +pb :9q + a Vr 
% ((+)) yl + 2mx: 2svVs : dantur autem x & ex dato puncto y, dan- 
tur & valores ſupraſcripti literarum »,p, 9, 7,5, per x & ), habetur ergo 
e quæſitum, atque hoc exemplum ſatis implicatum ideo tantum ad- 
« {cripfimus, ut modus ſuperioribus regulis in calculo etiam difficiliore 
4 utendi appareret; nunc præſtat uſum in exemplis intellectui magis 
* obviis oſtendere. Data fint duo punQa C & E, & recta SS in eodem 
cum ipſis plano, quæritur punctum F in recta SS ita ſumendum ut jun- 
„ ctis CF, FE fit aggregatum rectangulorum CF in datam u & FE in 
« datum r omnium poſſibilium minimum hoc, eſt fi, SS fit mediorum 
V ſeparatrix, & h repreſentet denſitatem medii, ut aquæ a parte C, & r 
c denſitatem medii ut aeris a parte E, quæritur punctum F tale ut via 
4 C ad E per F fit omnium poſſibilium facillima, ponamus omnia 


iſta 


(25) 
_ < iſta reftangulorum aggregata poſſihilia, vel omnes viarum poſſibilium 
difficultates repræ ſentari per ipſas KV, curvæ VV ordinatas ad re- 
* dam GK normales, quas vocabimus e, quærique minimam earum 
NM, quia dantur puncta C & E dabuntur & perpendicula res ad 
«* $$ nempe CP (quam vocabimus c) & EQ (quam e) & præterea PQ 
(quam y) ipſam autem QF quæ fit æqualis ipſi GN (vel AX) vocabi- 


1 % ſeu compend io V, &g =yee + xx, ſeu compendio Vm, habemus 


1 | ergo & = b n, cujus æquationis æquatio differentialis poſito 

3 « 4-efſeoincaſuminime) eſt o Bd: VLS: 2v/ per regulas 

4 « calculi noſtri traditas; jam dl eſt — 24x —p + x, & dmeſt 2xdx, 

4 & ergo fit bp — s :f = px g; quod ſi jam hæc accommodentur ad 
3 «< Dioprtricam, & ponantur F & g, ſeu CF & EF æquales, quia eadem 

| I « manet refractio in puncto F quantacunque ponatur longirudo rectæ 

4 « CF, fiet D—=x = xx, ſeu h: T:: X: x, ſeu bady ut QF ad 

5 « FP, hoc eſt finus angulorum incidentiæ & refractionis FP & QF erunt 


« reciproce ut r & H denſitates med iorum in quibus fit incidentia & re- 
* fractio. Quæ denſitas tamen non reſpectu noſtri, ſed reſpectu reſiſtentiæ 
quam radii lucis faciunt, intelligenda eſt. Et habetur ita demonſtratig 
&« calculi, alibi a nobis in his actis exhibiti, quando generale Opticæ, 
ce Catoptricæ, & Dioptricæ fundamentum exponebamus. Cum alii dotti- 
« ſſimi Viri multis ambagibus venati ſint quæ hujus calculi peritus tribuz 
ce lineis impoſterum præſtabit, quod alio ad hut exemplo docebo. Sit 
A « curva 133 talis naturæ, ut a puncto ejus quocunque ut 3 ductæ ad ſex 
*F „ punQa fixa in axe poſita, 4, 5, 6, 7, 8, 9, ſex rectæ 34, 35, 36, 37, 36, 
W « 39 fimul additæ, fint rectæ datæ g, æquales; Sit axis T14526789, 
* <« & 12 fit abſciſſa, 23 ordinata, quæritur Tangens 3 T dico foreT2 ad 23 


TY 3 3 3 4 _ 6 | 
© ut 34+33+33+F55+53+353 elt ad {—54+35+3+33+322. 


« Eademque erit regula, continuatis tantum terminis, fi non ſex ſed 


“decem vel plura puncta fixa ſupponerentur, qualia ſecundum me- 
# H < thodos 


( 26 ) 
e thodos Tangentium editas calculo præſtare, ſublatis irrationalibus, 
& tædioſiſſimæ & aliquando inſuperabilis operæ foret, ut fi rectangula 
« plana vel ſolida ſecundum omnes biniones vel terniones poſſibiles 
« ex rectis illis compoſita datæ quantitati æquari deberent, in quibus 
« omnibus & multo implicatioribus, methodi noſtræ eadem eſt, opinione 
« multo major, rariffimiq; exempli, facilitas; & hæc quidem initia ſunt 
< tantum Geometriæ cujuſdam multo ſublimioris ad difficillima & 
ce puclherrima quæque etiam Miſtæ Matheſeos Problemata pertingentis, 
« quæ fine Calculo noſtro differentiali aut * fimili non temere quiſ- 
« quam pari facilitate tractabit. Appendicis loco placet adjicere ſo- 
e Jutionem Problematis quod Carteſius a Beaunio fibi propoſitum Tom. 3. 
« Epiſt. tentavit, ſed non ſolvit. Lineam invenire WW talis naturæ ut du- 
e Ca ad axem Tangente WC, fit XC ſemper æqualis eidem rectæ con- 
'< ftanti a. Jam XW ſeu wad XC ſua, ut dw ad dx, ergo ſi dx (quæ af- 
« ſumi poteſt pro arbitrio) aſſumatur conſtans ſeu ſemper eadem nempe 
« 5, ſeu fi ipſe xfive AX crefcant uniformiter, fiet W LE d W quæ erunt 


« ipſæ W ordinatz, ipfis dw ſuis incrementis five differentiis propor- 


« tjonales, hoc eſt, fi x fint Progreſſionis Arithmeticæ, erunt w pro- 
1 “ greſſionis Geometricæ, ſeu fi w ſint numeri, x erunt Logarithmi: 
1 « linea ergo WW Logarithmica eſt. 

1 | | Hic iterum veluti alius cujuſdam conſcius loquutus eſt. 
10 
4.9 i 
* 
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CAP. VL 


De Methods inveniendi Fluentes, &r. & ſpe= 
ciatim de Fluentibus Fluxionum Ratio- 
nalium. 


Eleberrimus Nentonus, pag. ult. Tractatus ſui De Quadraturis, hac- 

ce habet generalia de Fluentium (non ſolum rationalium ſed etiam 

ſenſu generaliſſimo quarumcunque) inveſtigatione, viz. - 
Fluens pro Lubitu _ „E aſſumptio corrigi ponendo Fluxionem 
Fluentis aſſumpt a æqualem Fluxioni propoſite, & terminos Homologos inter 
ſe comparando. Anne vero egregia ſua Theoremata hacce methods 
adinvenerit (quod facile crediderim) minime explicuerit, hiſce tamen 
verbis eadem inveniri poſſe ſatis plane innuerit; & hancce regulam 
quaſi Criterion veritatis concluſionis hoc modo elicitæ ibidem (pag. 
ſcil. præcedente) adfert. Poftquam Fluentes ex Fluxionibus collecta ſunt, 
fi de veritate concluſſonis dubitatur, Fluxiones Fluentium inventarum vi- 
ciſim colligenda ſunt, & cum Fluxionibus ſub initio propoſitis comparanda; 
nam fi prodeunt æquales, concluſio recte ſe habet: fin minus, corrigends 
ſunt Fluentes fic, ut earum Fluxiones Fluxionibus ſub initio propoſitis 
equentur. Et quoniam Fluens omnis (uti in ead. pag. penult. notat) 
18 ex Fluxione prima colligitur auger: poteſt vel minui quantitate quavis 
non Fluente (quæ ſcil. colligendo Fluxiones methodo directa evanuerit) 
que ex Fluxione ſecunda quantitate quavis cujus Fluxio tertia nulla eff, & 
fic in inſnitum. Jam ſi cui quantitatem iſtam reſtaurare fit animus; 
ea conſulat quæ hac de re habent Craigius & Cheynaus, alter quidem 
by | | | Pag. 


( 28 ) 


pag. 38. Hic vero pag. 65. Method. Iuverſ. & pag. 9 Rudim. ſcil. Obti- 
netur ea quantitas ponendo Abſciſſam vel etiam ipſam Fluentem, (per me- 
thodos infra tradendas) repertam = o, & babebis ſgnum, iterumque ponen- 
do indetermi natam quantitatem qua Fluens illa exprimitur So, obtinehis ip- 
ſam quantitatem adjiciendam Flucnti antea reperts ſub contrario ſguo prout 
num innuerit Hujuſce rei rationem vid. pag. 9. Rudim. Cheyngi, & 
exemplum prædict. pag. 65. Meth. Inver ſg. 


Aſſumptiones autem, ſeu Fluentes aſſumendæ, pro Fluxionibus qui- 


buſcunque ex genio Fluxionis ſeſe ſatis luculenter produnt, uti innuerit 
Cheynaus, & in fimplicibus quidem ſeu vinculo non affectis Fluens 
obtinetur (ut verbis Cheyneanis utar) operationes inſtituendo contrarias 


tis, quibus e Fluentibus eliciuntur Fluxiones, Sic e. g. F: mx"=' 5 


= BATS = a" + an, Kc. & Fluens 2 E -i x J. nan n- 
m1 — IX 88 | | | 
y = x* y=n-Þ an=", hoc eſt, pro xn i Aſſumatur Ax" cujus ac- 


cepta Fluxio æquetur Fluxioni datæ, ſcil. Ax 1 * = N 1 K. 


m 
m 


Unde comparatione facta habebis A = = =1, & Fluens erit x" 4+ ana 


&c. & eodem modo pro altera aſſumenda effet Ax" y=* Kc. 
& fic fi daretur m 4 Xx mx* x"=2 + a1 An- aſſumenda eſſet Axx"-: 


unde methodo directa proveniret m — I A* I + Axx"= & inveni- 


—— 
oIxmiytim 


retur 1 1A +1A = I Nu T In & A n, & 
Azx"=! = M - i & Fluens abſoluta erit x", & fic ad infinitum. 


Semper autem requiritur ut Fluentes irfdem, quibus Fluxiones, indeter- 
minatis (ſi idfpoſſibile fit) exprimantur. 2 


In Fluxionibus ſub vinculo ſubvolutis aſſumptio vel generalis vel par- 
ricularis ex indice vel generali vel particulari plerumque determinatur; 
Et uti in æquationibus vulgaribus ſeu Algebraicis aſſumenda eſſet Equa- 
dio generaliſſima ſeu intinita, & (omiſſis fignis ex particulari ſupplendis 

ſeu 


; ( 29) 
ſeu determinandis) generaliter ſolvenda, vel abſolute, vel per ſeries infi- 
nitas, ut inde proveniret Canon generalis particularibus omnibus poſtea 
{olvendis ſubſerviens, ad quamque particulares omnes facillime expen- 
derentur; ita Fluens quævis in ſuo genere generaliſſima (e Fluxione ge- 
nerali proveniens) Fluxionum omnium particularium ſub ea forma ge- 
nerali contentarum Fluentes particulares (ordinatis ordinandis) exhibens, 
aſſumenda erit, ut ad eam expendantur, & determinentur, quod mul- 
tum laboris & temporis, quinetiam & inanis ſcpiuſcule ſerutaminis in 
Fluentibus particularibus indagandis, eaſdem ſtatim largiendo, com- 
pendioſe prævenerit. Hunc ad modum clariſſimus Nentonus, in excellen- 
tiſimo ſuo opere, formas generales pro Rationalibus prius condidit, 
deinde particulares ad eaſdem expendit & abſolvit, Quem in hacce 
methodo ubique inſecutus eſt Cheyneus ; quantoque facilior, atque adeo 
præſtantior, hujuſmodi expenſio particularis ad generalem, in Fluentibus 
inveſtigandis evaſura fit, præ altera illa methodo particularem Fluen- 
tem independenter inveſtigandi, nemo erit in hiſce exercitatior, quin 
facile agnoverit; Aſſumptio quippe primaria & generaliflima ſemper 
regularis eſt, ideoque facillima, & ſiquidem plures infinitatis gradus 
involvat, naturaliter Aſſumptiones ſubſequentes ſeſe e Primariæ Fluxione 
explicant ac largiuntur ; & ex hac Fluente generali particulares omnes 
(ſub eo genere) facillime eruuntur, uti poſthac videbimus. ext 
Sed jam ad Neutonum & Quadraturas redeamus; notandum aut 

interim magnum ſæpiuſcule diſcrimen eſſe inter Fluentem Fluxionis 
generalis Algebraicam, & Quadraturam curvæ, poſterior ſiquidem limi- 
tatior valde eſſe poteſt, & reſtrictior, uti etiam Tyronibus facile con- 
ſtabit. Neutonus in Tractatu prædicto (ut verbis Falifianis utar) in 
curvis parallelis ordinatis gaudentibus pro Fluxione abſciſſs uniformi poſi- 
ta, unitatem aſſumit & exinde ordinatam ponit pro Fluxione Areæ; id 
eſt, poſita x vel x pro abſciſſa, & data convenienti expreſſione areæ =v, 


invenit (methodo directa) ejuſdem Fluxionem = d, quæ exipde paſita 


x vel 2 , dat ordinatam curvæ; & huc tendunt Propofitiones Tertia 
8 Quarta prædicti Tractatus, poſt præmiſſam ſecundam de inventione 
curvarum, parallelis ordinatis gaudentium, que quadrari poſſunt. 


Sit v. g. in Prop. tertia R = e + fe + gz#" &c. Sitque f = 9 
= arex curvæ datz ; hoc eſt z*xe + fu + gw &c.) = d. Capian- 
tur utrinque Fluxiones & habebis 0222-1 R + az) RR =0v - hoc 


et, poſitis (more Neutoniano) jamjam memorato RR\-" = R in primo 
| 1 membro 


(30) 
be. — 4 — | 
Membro, 221 = in ſetundo, habebis gzR + az RNS R At 
=+ = Fluxioni Arez, quæ explicata, factaque 2 = 1, dat 62 
4+ T7 fo + TT z gu + I z z + &c. KIR 
= Ordinatz. 9. E. O. 


Sic in ſecundo caſu (ſen Prop. quarta) poſita inſuper SST I 
I Kc. etit 2 R. S* = v. Et capiendo Fluxiones, & ordinando 


zquationem ut ſupra, tabebis gzRS + azRS + RSI x 2 - N- 
81 =v, quæ explicata & ordinata, factaque ubique z 1, dat Or- 
dinatam quæſitam. Et eodem modo procedendum eſſet, ſi foret jam 
PT z Nc. & eſſet RS T =v = Arex Curvæ; 
& fic porro ad infinitum : Hoc elt, Data Area quavis Curba ſeriebus 
quotcunque (hoc ono Og, Invertre, methodo directa, Fluxionem 
Ares (Fluxionem abKilſte unitati æqualem ponendo) idem ft ac in- 
venire Ordinatam ; unde regrediendo, Data, Ciirve cuſuſcungiie paralle- 


lis orllinatis gaudent is Ordinata, eandem in Fluxionem abſciſſs ducere, ac 


proinde invenire Fluentem, idem eſt ac invenire aream, ſeu curvam qua- 
drare. Data autem Ordinata in Fluxionem abſciſſe ducta, idem eſt 
quod apud D. Gregorium & alios Elementum Curvs audit. Data autem 
tali Fluxione, aſſumenda erit (ſecundum regulam Newton; ſuperius alla- 
tam) Fluens idonea, hoc eſt (verbis Chtyneanis) Talis cujus Fluxio cum 
Fluxione data comparari paſit; comparatio autem (cujus leges jam a 
Carteſio ſatis notæ ſunt) inter terminos homologos procedit, ſeu (alte- 
rius cum altero) ejuſdem dimenſionis Algebraic; Aſſumenda, inquarn, 
erit talis Fluens Coefficientibus indeterminatis adfetta, cujus reperta 
Fluxio cum Fluxionis datæ terminis comparari poſſit, ut inde deter- 
minentur Coefficientes aſſumpti, qui dererminati Coefficientes loco 
indeterminatorum in Fluente aſſumpta fubſtituti dabunt Fluentem 

uæſitam. Et huc tendunt ea quæ Propoſitione quinta & ſexta demon- 

ravit Vir celeberrimus. Sit e. g. in Prop, 5. ordinata curvæ zi x 


. 
* 


N N + bw + an &c, (exiſtente ſeil. uti prius Re for 
＋ 82 


* 52 
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+ gx% &c. ) ſeu quod idem eſt fic exprimatur R- x CD 


Ter- &. exit jam R- 1c I- K Ha. —1 Icli. -1 + Ab- 
&c, = Fluxioni areæ, vel (uti loquitur Cheynexs) Fluxioni datæ, Po- 


natur autem ſeries a - 1 + xxl. Nc. = g, erit gR*=2 = Fluxioni 
arex. Aſſumatur jam Az! ＋ BU + Co &c, = Q parti Fu- 
entis aſſumptæ rationali indeterminatis- Coefficientibus adfectæ; quæ 
ducta in e ++ fs + g dat Fluentem aſſumendam R. Hujus 
Fluentis aſſumptæ (per methodum directam) capiatur Fluxio QR. 


„RR -1 = gR*=7, hoc eſt ad formam comparationi accommodarn 


2 . 


reducta QR + II RI = R quæ exinde applicata ad partem 
irrationalem utrinque communem huncce dat Canonem R- R=. 


Qui explicitus & comparatus Coefficientes aſſumptas determinabit, qu 


indeterminatarum loco ſubſtitutæ dabunt Fluentem-quzfitam : e. g. in 
Propoſitione quinta Nemtoniana RTR x RI = 229-1 a F be 
＋ cx &c. X e ＋ fi e. z & dividendo utrinque per R*=: - 


+ c2x%%=1 Nc. hoc eſt terminis explicitis 

br 0 + R 

der- + DAF > zw#-1 &c, = axz0—1 + br U —1 &c. 
au Af | | 


Hinc autem 1. deA = a; Unde A = . 


= 


2 0+ 1, eB + 0Af 4 El fen ff eB = b =0Af c Aae 


| 
| 
| 
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*Hnde B = — pone jam uti Neutonus © r, &c. & fac 


; ſubſtitutiones debitas in æquatione aſſumpta, & habebis aream quæſitam 
terminis Neutonianis expreſſam. Q, E. J. 


Huc recidit caſus Infiniti nomialis pag. 12. Chenai (utpote qui idem 


eſt cum hocce Nentoniano) viz. poſitis & * + bz" + cz ac, 


=q&e ＋ Fr Kc.“ = R MY] . Aſſumatur ut ſupra (poſita prius 
n) QR +” exit pOR + QR =q = paz”? + Pb = &c. 
(acta il. 2 = 1) ad infinitum. Et Fluxio Binomialis, e. g. hujuſce 
ſcil. caſus particularis, ubi e “ =R © dat pro compara- 


tione pQR + R = dz. Et eodem modo pro Trinomiis, Quadri- 


nomiis, &c. procedendum eſt ad infinitum ( ſeu ad Infinitinomium, 
quod eſt in hocce genere ultimum) poſitis ſcil. Coefficientibus omni- 
bus ultra particularis caſus dati ultimum æqualibus nihilo in Theore- 
mate Infinitinomio; Inferiores enim quicunque, unuſquiſque ſcil. re- 
ſpective in ſuperiore quovis ſui generis, continentur. 


Sit jam uti in Propoſitione Neutoriiana ſexta, Fluxio data R- 18 
ubi s = k + b& m &. Aſſumatur Q S» = Fluenti ; cujus 


accepta Fluxio QRS + A QRS — R R. Sami =q R. 8 


ſeu ARS + aQRS + uQRS =q pro comparatione inſtituenda ; & 


terminis explicatis ac comparatis, ſubſtitutiſque ſubſtituendis, prodibit 
Fluens quzſita, Eodem prorſus modo generaliter ad infinitum, fi po- 


neretur T = p + gy +12” + 5z? Nc. & foret Fluxio data 


f JR 
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(633) 
R- 187i aſſumenda eſſet QR g* T' pro Fluente, - & fic ad 
infinitum. Et hinc videre licet quod olim infinuaverit Nentomes 
ad Wallifium, Se ſcil. nibil in Quadraturis generale invenire potniſſe 
antequam rem ad nudam confiderationem Ordinatarum reduxiſſet. Harum 
omnium Quadraturarum demonſtrationem Neutoxus contexuit ponendo 
Ordinatarum particularium (ſua methodo Erutarum) collectam ſum- 
mam æqualem Ordinatæ generali Curvæ ex omnibus conflandæ, & 
æquando terminos correſpondentes (h. e. comparando terminos homo- 
logos) ut determinentur Coefficientes aſſumptæ, & facta ſubſtitutione 
debita, prodibit Area quævis propoſita. Pro inferiorum ordinum Flu- 
xionibus quæ (numero infinitæ) ſub generalium harum formarum 
unaquaque continentur, ſive Bivinculares ſive Trivinculares, &c. ad inti- 
nitum exiſtant; five etiam ſub quavis harum Binomiæ vel Trinomis, &c. 
ad infinitum, Aſſumenda erit æquatio ex Nomio unoquoque unitate 
aucto, & in ſeriem Rationalem duQa Coefficientibus indeterminatis ad- 
fectam, & procedendum ut ſupra pro Fluente. Exempla videre eſt 
in Cheyn. pag. 9. pro Binomali Neutoniana, pag. 68, pro Trinomiali, 
&c. ubi etiam regulæ occurrunt pro aſſumptione Indicum. Sed ad 
Nentonum, h. e. ad ipſum fontem, revertamus; Circa praxin hæc habet. 


+ Omnis (inquit) Ordinata (pag. T 79.) poteſt duobus modjs in ſeriem 


1. Ubi Index n Afirmatiow eff, . 
2. Li Negativns eff, 2. BP | | 


b c I a 
bit v. g. Ordinata —— ——— bac vel fo ſoribi poteft „ viz, 


b xml, wife 2x1 + 3le=2 x 
n= E E=. 


4 ” 


Quod etiam Thro fic facile colliget; ; Primo, f ponatur 


EE e =o VEST mn, & 


+ Vide etian Cheyn, p. 66. 
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eft 2 * NEIN = y. Quod eſt primum. vel 
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| W 1. Secundo, * h e 
= vx JET= ET EN . Quod ſe acer, 


* 2x3 => F= Te 5 228 A uod eſt Rcundum. 
Et hiſce vel ſimilibus modis reducentur Ordimtz ad formam Canoni 


accommodam. Tentandus ( inquit. Neutonus) eff caſus uterque, & fi 
ſerierum alterutra ob terminos tandem deficientes abhrumpitus' ac torminatur, 
babebitur Area Carpe | in terninis _ Sit * — * & 


teducta 2 "x Al — Ix TE ＋ + milf que a een orte * 


| nerali in Canone, viz, "I EEE = 2 


/ Te Bite GE aa * „ 
3 ö 8 2 5 PIES — 248 n 7770000000000 5 1 N 
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a+ be! + cx * e + fz DT 7" lh 3 hinc erit 


1 
6 
X 


r- . 1 — r. 1 31 2 % ke. 
X Z. 2125. — 1. > 0b. omf. 
122 1. t 2 — 2. v 0 1 —I=;, bn 
. | | &c.. 
& Area z» Rx x Z.. Unde 
_ 


RI + mw = 2+ ( o=f ) A gn bay, 


& * RB =2" x ESE TT mi. 


* 


Et Area z? * * = - 2 - NN. EB. E 


* Et hac Area adjacet Abſciſſa ultra Ordinatam produfe : Hoe eſt, ad 
inferiores Curvz partes. Nam Area omnis aſfirmativa adjacet tam 4. 
feiſſs quam Ordinata, negativa vero cadit ad contrarias partes Ordinata & 
en A4bſciſſe produits, manente ſcil. Signo Ordinate, ; 

Et hoc modo Series alterutra ſemper, & nonnunquam utraque terminatur, 
£7 finita evadit fi Cirva Geometrice quadrari poteſt. At ft Curva talem 
Quadraturam non admittit Series utraq; — in inf. © earum altera 


converget, & Aream dabit approximando, praterquam, 1*, Ubi —_ Dr (pro- 
pter Aream infinitam) vel nihil eſt, vel anmerus integer & negativus. Vel 
2 Ubi = =1. h. e. ubi = e; quæ conditiones ſunt non-con- 
vergentiæ; conditiones autem convergentiæ ſunt „ 
9 Si 2 unitate minor elt, & tum converget ſeries in qua Index 
x affirmativus eſt: & in hoc caſu Area adjacet Abſciſſæ ad uſque Or- 
dinatam duc æ. | F 


Pag. Neut. Edit. Anglie. 179. | Page. Cheyn. 66. 


1 
q 
N 
ö 
| 


ſunt. 
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2. $1 E unitate major eſt, converget ſeries altera; & tune Area ad- 


Jacet Abſciſſ ultra Ordinatam productæ. 
Sequuntur in Neutono notæ quædam pro Ordinatis, quz 10 aſinodi 


Sit in Ordinata quacunque P = Numeratori. 


Q= nn Factori cuivis, vel Deno- 


minatori, rationali. 
| | R= = Factori ſurdo irreducibili. 
, | * Ejuſdem lateri. 
S & S ut & T; & T Factoribus ſurdis 
& later. eorundem ſecundo & tertio. 


HINC FORM ORDINATARUM. 
Prima. ad inf. pergens, "Secunda ad inf. pergens, 
1. QM 3 4 


2. 8 1 2. 1 


ke 2 W aro Ad 1 P 


Caf, 1; Si Ordinats contentum 7 N, e R non dividit Q. 


erit z—T =x, © RR N. 


Sin R dividit Q /emel, erit Amy == | ] £7 Rar ns Ri. 


bi. . . 2 a + 2 © R- R-. 


fer, co. a 3 =o +30 Mig Rs. 
& fic deinceps. 


| 


26 — 62 an 9 = 122 T4 R 


Unde a 2 8, &c. 


(37) 

- Caſe. 2. Si Ordinata fit fractio rationalis irreducibilis cum denominatore 
e duobus wel pluribus terminis compoſito : Reſolvendus eſt denominator in 
ſuos omnes diviſores Primos, Et fi diviſor fit aliquis cui nullus alius eff 
æqualis, Curva quadrari nequit Sin duo vel plures ſint diviſores aquales, 
renictendus eft eorum unus, & fi adhuc aliis duo vel plures ſint fibi mutu9 
equales ET prioribus inequales, rejiciendus eft ctiam eorum unus, & ſic in 
aliis omnibus æqualibus ſi adhuc plures fint : Deinde diviſor qui relinquitur, 
vel contentum ſub diviſoribus omnibus qui relinquuntur, fi plures ſunt, po- 
nendum eft pro R, & eius quadrati reciprocum Re pro R** preterquam 
ubi contentum illud eff Quadratum vel Cubus, vel en , Ce. 
Quo in Caſn ejus latus ponendum eſt pro R, & poteſtatis Index 2 vel 3 
vel 4, negative ſumptus, pro x. Et Ordinata ad denominatorem R* vel R 


vel R. vel R?, Cc. reducenda, 
| 1 25 ＋ 24 — 823 P 
Ut ſi Ordinata fit — Foil oe 


Duoniam hec Fractio irreducibilis eft & denominatoris diviſores ſunt 
ares, nempe x — I, 2—1, Z—1, Gz ＋T 2, z + 2 rejicit magnitu- 
dinis utriuſque diviſorem unum & reliquorum contentum x — 1, 2 — 7, 
2 + 2 = 23 — 32 + 2 ponit pro R unde erit 


: — = R"? ponendum pro Rt. 


Dein Ordinatam ad denominatorem R' ſeu R. reducit ſeil. 


Q:P :: 25 —62Z4þ 423 + 92? —1 2z+4 (=R?): 25 — 92* + 823 — 


2 


ED 4 3 3 — — 
: 2 =ZIXT—92+ZL X 2— 3z +2) 


tunc e 


2 28 88 27 
Unde 2R* x — l R X —— = — = — 
re - 4. X 2 R x — 32 +2 


Terminis omnibus in tota Serie poſt primum evaneſcentibus. 


— —-—-— 


= Arex, 


Si denique Ordinata eſt Fractio irreducibilis, & ejus denominator 


T7 


contentum eſt ſab factore rationali Q & faQore ſurdo irreducibili R 
jnveniendi ſunt lateris R diviſores omnes primi, & rejiciendus eſt divi- 
ſor unus magnitudinis cujuſque & diviſores qui reſtant fi qui ſint, 
2 = multi- 


5 2 e Sg, - 

| | BI. 15 . ES. * 5 7 ; . 5 6 
multiplicandus eſt factor rationalis Q: Et ſi factum æquale eſt Tateri R 
vel lateris illius poteſtati alicui cujus Index eſt numerus integer, eſto 
ile m, erit — 1 - - & R = RO". Ut fi Ordinata fic 


. CHEATED WE quoniam jam fadctoris ſur- 
99 Vp f = —2 R 


di latus R = 93 + * — 9x? — #3 diviſores habet q + x. 4 * q—x 
qui duarum ſunt magnitudinum, rejicit diviſorem unum magnitudinis 
utriuſque & per diviſorem reliquum 4 + x multiplicat factorem rationa- 
lem gf - ; et quoniam factum 4 + g — gx? — #3 R, ponit 
m I. Et inde cum æ ſit , fit a —1=— +4 Ordinatam igitur re- 


* -7 : i 
ducit ad denominatorem R & fit 2 x 34 * + 297K ＋ Sg ＋ 8q3x3 
4 


— 74 — — 6x5 X q3 + 7 — 4 —x * 


Unde (æquatis æquandis) ut deſumantur definitiones coefficientium 
Ordinatz reductæ ad formam debitam a coefficientibus in prima Ordi- 
nata expoſita. Erit 39% + 295* + 894x?, &c. = a + bz» + cz &c. 


Er 93 + 6 * 5 mY =e + j2 + gz”, c. = * 
Unde a = 395%. b = 245, &c. e=q3. f = 44, Kc. 


g—1=0}=1=nA=—r=1i,5=+, t= . V=0, &c. &c. 


Et Area prodit (ſubſtitutis ſubſtituend is) A == terminis 
t | V a3 + al — a — 88 
omnibus in Serie tota poſt tertium evaneſcentibus. 

Alteram inſuper Propoſitionem altioris in hiſce generis add it Newto- 
nus, & Seriem earundem ad infinitum pergere ibidem aſſerit uti prius 
innuimus. Et annis aliquot poſt hæcce cum amicis quibuſdam per 
Epiſt. communicata uti E. Vallis, pag. 391, Edit. noviſſ. videre eſt D. 
Gregorius M. D. Matheſeos Profeſſor tum temporis Edinburg. poſtea Oxon. 
Invenit per aliam Methodum Sertem ejuſdem generis cum Binomiali Newto- 
niana quanquam terminis complexionibus involutam; eamque D. Archibal- 
dus Pitcarnius diebus tribus circiter vel quatuor antequam Newtonianam 
viderat, in Iucem edidit. & tria vel quatuor Exempla ſujungit quæ pro 
lubitu conſulat Lector, & ad hujuſmodi Series ad plurinomias etiam 
ſeu Infinitinomias quantitates extendi poſſe ibidem aſſerit. | 

De 


%. 


y 


” p 4 4 Nan * * 1 P 7 . 5 % . ry : 9 
1 © 9 * . 
- * by 3 1 — „ " a a * * 
FO” 1 + * 
* 13 : - hy 
FR 8 =” ! . 
1 . 4 . os. . * 9 *. BER. 7 : 
> = + h . * «+ my MY * Ja. 
4 * * * . * » . 5 * P = * D 
ER &:.< *"W--$ _ x" 
: ” o * 4. 4 - g LY be 7 * b % 
« . * Pe . > * * 4 o » » 3 * 4 6 ; N 
6 » 5. 2 . = ” 4+ +*. N ; — : 1 4 ; i - Fg 
. N % h pe - o 6. a > 4 k 7 
5 * — 
— 


© IT IS IX 


. q 


eee eee 
CAE Vw 


De Fluentibus Fluxionum Logarit — 
lium, Sc. Et Exponentialium. 


Curvis Logarithmicis duplicem Authorem agnoſcit ſcil. Leibnitium 
(uti in Epiſtolis illis Mutonianis ad Valliſum videre eſt) et Johan- 
nem Bernonllium. Anno 1697 Menſe Martiz (oblata occaſione a Domino 
Mieuwentitt) Geometra Clariſſimus Johannes Bernoulli in Actis Eruditor. 
de hujuſce generis Calculi Inventione & Principiis hæc habet. 
 Hancce Inventionem eatenus ſibi attribuendam dicit, quod jam tum au- 
te quinquennium ſponte ſua eo pervenerat, Domino Leibnitio non monente, 
ut iſte (Leibnitius ſcil.) fatetur in actis Anni 1695 pag. 314. 
Ipſum interim Leibnitium eundem inveniſſe calculum & ipſe faſſus eſt; 


155 Exponentialium Fluxionum uti & earundem cognatio cum 


uantitatem, inquit, elevatam ad potentiam indeterminatam (antequam etiam 


hec Leibnitio conſiderata Intellexiſſem) vocabam percurrentem, quia omnes 
poſbiles dimenſiones quaſi percurrit, hinc æquationes quantitatibus hujuſmodi 
conſtantes, inſæque Curve per illas defignats, eodem mihi nomine veniebant, 
quoniam vero exponentialium appellatio magno noſtro Geometræ arriſit, in il- 
lius honorem hoc alterum nomen & ego aſciſcam, miſſo priore, ne quod ſub- 
inde accidit diverſa ejuſdem rei denominatio Le&ori confuſionem pariat. Ex- 
ponentialem igitur quantitatem concipiebam utut medium quid inter Algebraicam 
£7 Tranſcendentem, accedit enim, ad Algebraicam eo quod terminis finitis utut 


Indeterminatis conſtat, ad Tranſcendentem vero quod nulla conſt ructĩone Alge- 


braica exhiberi palit. pſa Logarithmica (commumium Tranſcendentalium ſim- 
Pliciſima) eft ex hoc Curvarum genere, omneſque aliæ exponentiales che hujus 
conſtrui, & earum tangentes determinari poſſunt, ut ex jam dicendis patebit. 


Deinde (in Nieumentytii ptædicti gratiam uti ait) hac tria {licer alias 


ſatis trita) exponit ut ſequitur. 


I, Qua- 
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1. Qnomodo ua eademgne Tndeterminata Poſit efſe in Cura Legarithmica 
ge applicatarum genere & ſimul abſciſſa alterius cnjnſdam Curve. 
2. Quomodo ex aquatione x*= y deducatur hæc æquatio vis = ly, ubi per 
Tz, ty, iz, &c. Intelligit Logarithmos ipfarum x, y, x, &c. 


2. Quomodo Ix paſit eſſe integrale (ſeu Fluens) —_ 
1. IEſto DE Axis Curve HGI illig; perpendicularis DC. 


3 
Tr 


F= 


= WERE CCM 


e Axis Logarithmicæ AB; producatur Applicata FE donec occurret 


Logarithmicæ AB in B a quo demiſſa perpendicularis BC æqualis 


cc erit Abſciſſæ DE; eſt autem BC applicata Logarithmicz ; ergo 
< patet qua ratione abſciſſæ DE, cujuſcunque Curvæ HGF poſſint eſſe 
de applicatarum genere non ſolum in Logarithmica ſed in quavis 
« etiam alia Curva AB, & quidem ita ut ſalva maneat relatio inter 
DE & EF quocunque etiam modo Creſcat DE five æqualiter five inz- 
< qualiter, adeo ut Sumptis differentiis Axis Logarithmicæ Cc æqualibus 
< nihilominus, Differentialis FG & Differentiales Ec ſeu ipſa FE ad 
« Subtangentem EL ſuam generalem perpetuo ſervat relationem. 
e 2, Ad demonſtrandum ſecundum quod fit vlx = ly inſpiciendæ 
< ſunt (inquit) Vulgares quæ proſtant Tabulæ Logarithmicæ, quæ 
< docent Logarithmum numeri quadrati, Cubi, Biquadrati, &c. Fſſe 
e duplum, triplum, quadruplum, Logarichmi radicis, unde generaliter 
Log. x? = vx, &c. Supereſt Fo 
< Tertium ; Quod ita Oſtendo; fi AD = 1 = Subtangenti, & BC = 
* numero, erit, ut conſtat, DC Logarithmus ejuſdem, eſt autem ex 
„Natura Logarithmicæ Subtang. in By = BC x Cc, & per Conſe- 
| quens 


po 
. 


8 * 4 


hs quens >! = Cc, hinc fi BC fit x, y, 2, &c, Et DC ls, h, bz, &c. 
« exit =» 75 + &c, = „ Is, by, lx, Rc. Ergo etiam 


F: =y = + = ls, by, Iz, &c. unde &c. et Demonſtratio generalis 
« eft, & nulla conditione, nullo reſpeQu limitata. Demonſtratum 
c enim eſt quacunque ratione Creſcant DC, DE, ſeu bc, BC; quo- 
«© cunque demum appellentur nomine five x five y, five abſolute, five 
<« reſpective conſiderentur, perpetuo earum Logarithmos eſſe Dc, DC, 
* Quod autem aſſumatur AD = 1 = Subtangenti id Compendii gra- 
ce tia tantum fit, quamcunque enim quantitatem, quidni ergo & Subtan- 
e sentem unitati ſubſtituere tuto licet, fi modo ad aſſumptum cæteræ 
e omnes referantur. Diſcuſſis jam ut opinor difficultatum Nebulis 
< venio ad ipſam Exponentialium tractationem. Quantitates Exponen- 
ce tiales ſunt diverſorum graduum quorum Infimus (qui hactenus tan- 
ce tum fuerat confideratus) eſt quando Exponens conſtat Indeterminatis 
« Ordinariis ut yu, x", z? poſſint >» ? eſſe quantitates ſimpliciter Inde- 
< terminatæ. . 


Quantitas Exponentialis ſecundi gradus eſt, cum Exponens ipſe 
« eſt quantitas Exponentialis ut *; & fic in Univerſum quantitas 


e Exponentialis cujuſcunque gradus habet pro Exponente quantitatem 
< Exponentialem gradus proxime præcedentis. Idem etiam Intellige 
ede æquationibus & Curvis Exponentialibus ad ſuos gradus referendis. 
Nota interim quod ſi æquatio conſtet ex diverſis diverſorum gra- 
4 duum Exponentialibus, tunc æquatio ut & Curva per illam deſignata 
ſortietur nomen a potiori, de quibus omnibus hæc habe. 


“ Efto Curva Logarithmica quævis AB ſumptique Subtangente pro 
“ Unitate, & ipſi æquali applicata AD; Ordinata Bb quovis modo 
“c varians, five fit de Applicatarum Serie, five de Abſciflarum genere 
i alterius cujuſcunque Curvæ, fi modo per minima Creſcat, five æqua- 
liter five inzqualiter, fit x. y, z, adeoque DC = Is, ty, K. By = 


e * y, z. Ce e: K, by, K, &c. Unde fluit regula generalis Flnxio 
* logarithm utcunque Compoſtti et 1 fluxioni numeri diviſa per Mu- 


merum, 


(42) 


merum, ut e: I: V = . Ad Inveniendam ergo fluxionem 


xXx)» 
„ quantitatis Exponentialis primi gradus m fiat mn St. Ergo uin D lt; 


ce a 5 i Ea um 
at per Regulam generalem o: Im = & 8: lt — ideoque 2 


+ im = — = (ob. * t) _ unde t ſeu e: e -im + mein; 


jd quod ſuggerit Regulam primam ſpecialem pro Exponen tialibus 
<* primi gradus, 05 ma enim pro m & M Quantitates intelligi quomo- 
* docunque ex ndeterminatis compoſitz. Eſto jam Exponentialis 


« ſecundi gradus v ponatur illa æqualis , adeoque „imn lt, ſump- 
« tis utrobique fluxionibus modo communi 1 I: MTI: m: 1 = 
4 : I: t. Quoniam autem per Regulam primam ſpecialem e: Iin 
<= 2 & e: t 5 habebitur Regula ſecunda pro Exponentialibus 


5 


<« ſecundi gradus quæ hæc eſt, : . = m#® M + pn mf Im 


« + unf imp. Eodem modo Inveniuntur Regulz ſequentes pro alio- 
e rum graduum Exponentialibus, nec difficilius eſt Invenire Fluxiones 


e quantitatum quomodocunque ex illis compoſitarum ut o: wp! = p! 
N m ＋ nN: p ubi ſi ſurrogetur valor ipſarum g : 5, g: n modo 
ſupra Inventus prodibit Fluxio quæſita. | 


Exempla que adfert Vir Laudatus ſunt hac.. 


* 7. Conſtruenda eſt Curva cujus Natura Exprimitur per hanc 

* xquationem Exponentialem x* = ; ejus Tangens determinanda 
* Sumptis Logarithmis habetur xIx = ly faQta itaque Logarithmici AB 
* cujus ſubtangens fit = 1 = AD fitque DE vel BC = x, erit DC D Ix; 
| & 


1 


« & er Conſequens 6 fiat AD: BC :: DC: DM erit DM = & 


«MN = y, cui fi æqualis applicetur EF ad Abſciſſem DE erit pun- 
„ tum F in Curva optata HGF, Tangens in F determinatur fic per 


< Regulam primam ſpecialem y = * + *I: xx = (ſubſtituto y loco 
5 


« xz) yx + ox id eſt y+yls:1 :: 51): ſubtang. T 2 hinc ſumpta 


« EL tertia proportionali ad AD + DC & AD, erit FL tangens; 
quam proinde in terminis ordinariis expreſſimus. 

e“ Per Ordinarium & Aſſignabile non ſolum Algebraicam ſed etiam 
* Tranſcendentem quantitatem, fi modo fit finita, comprehendit Leib- 
c nitius; Circuli utique peripheria terminis algebraicis Exprimi nequit, 
an ideo non eſt Ordinaria ſeu finita ? ad ideo minus affignabilis, cum 
tamen Unico ductu Circini aſſignetur. 

* 2. Si proponatur Curva cujus æquatio x” a; habebitur ad Loga- 
e rithmos reduQta ylx = la, unde ut ſupra per Logarithmicam factum 
« elt, Elicitur Curvæ conſtructio; fluxiones autem inveniendo per 


e Reg. 1. Specialem obtinetur x + Ixx = hy ex quo pariter Subtang. 
<«« determinatio fluit, Obſervatu dignum hic venit quod hujus Figuræ 
* Quadratura citra Seriem poſſit exhiberi, eſt enim F: ys = —.—. 

* 3 proponeretur ar y; adeoque xla = ly prodiret ylax = J; 
* 1d eſt Subtangens foret = 77 = conſtanti unde concludendum 


* quationem propoſitam ipfiſſimz Logarithmicæ competere. Unico 
5 ergo ductu calami planam Regiamque qualem D, N. deſiderat viam 
* aperui Logarithmicam hoc tempore nulli non cognitam ad æquatio- 


* nem Exponentialem reducendi. | 
* 4. Eſto jam Exponentialis plurium terminorum, e. g. x* + x* 
% =xY + y; ſumptis ſeparatim fluxionibus cujuſque termini per Re- 


« gulam primam ſpecialem reperietur e: x* = x*x + KX. b. & = 
ar iR, : 9 = iE + Aly quæ rite diſpoſita dabunt æquatio- 
ce nem hanc N + r + apa 1K — yxY-x = xIxy. + y facto itaqz 


<utizadx; id eſt ut x* + l + c ad Mx + 1, ita j ad 
quartam 


| 
l 


e ein omnibus enim par operandi ratio 


(44) 


« quartafh, erit hzc quarta Subtangens quæſita curve propoſite. Nota 


interim quod multitudo terminorum contraQtionem plane non impe- 
« Jiatz cum enim mediante Logarithmica ſingulis ſeorſim aſſignari poſſit 
e quantitas æqualis, patet utique quantitates iſtas hoc modo aſſignatas 
& ſimul ſumptas formare illam ipſam quæ quæritur. | 


* Exetnpla hucuſque allata abunde illuſtrabunt proceſſum inſtituen- 
ce dum in aliis primi gradus exponentialibus, exque illis haud difficul- 
< ter perſpicitur, quomodo Methodus eppeconda fit ad altiores gradus ; 

ſervanda eſt ; hucuſq; D. Jo- 


hannes Bernoulli, 


Cheynaus Analytice quidem & ex Natura Logarithmorum petita de- 
monſtratione fundamentum harum Merhodorum oſtendit uti pag. 14. 
Meth. Inverſ. videre eſt; et Fluentes Fluxionum Logarithmicalium 
ulterius longe provexit. Quod priuſquam aggrediamur, fluxiones 
hujuſmodi quantitatum quomodo ulterius accipiendæ ſunt ibidem ſcil. 
pag. 14 & 28 oſtendit, uti ſy nopſice ſequitur. 

Cix = = | 
* 
| * 1 1 


* 
© +» < xlx 


| Dx = 0x =" xx 
r = mami lee K -in: I- aR 
man- 1h; Ixx + 


CA: be + ann ff = n i : ls + 
ih- ix“ u; Ixx &c. &c. 


Vel fluxionibus hiſce datis eſſe illas Fluentes Correſpondentes. 


Hiſce ita ſe habentibus, Fluentes Fluxionum Logarithmicarum in 
Cafibus generalioribus exhibuit Cheyneus; cujus rei ulteriorem explica- 
tionem (quia nonnullis obſcuriores hujuſmodi quoque Series viſæ ſunt) 
hic fiſtere in Tytonum gratiam non gravabimur ; præmiſſa imprimis 

: Regula 


(45) 


Regula Cheynamma pro Afumptionibus in Infinitum quz hujuſmodi eft 


=== — — 11071 

nf ＋ IX TI: IX I:. I: lx + 1 2 &c. quæ Evoluta (inquit) 
& Coefficientibus Indeterminatis adfeQa dabit Seriem aſſumendam pro 
Fluentibus Logarithmicis quæſitis. Et hinc patet progreſſio a ſſumptio- 
num ad Infinitum quod ex Infra Explicandis Elucidatius patebit. Adno- 
tato, interim, quod cum Aſſumptio ad terminos aliquot quorum Indices 
progreſſione arithmetica ab o ad infinitum excurrere poſſint, ſolum por- 
rigatur, ut Fluens generaliſſime exhibeatur, Indicibus indeterminatis pro- 
greſſione indefinita excurrentibus, exhiberi omnino debet; & ex aſſump- 
tione primaria (ut jamjam antea diximus prout Natura fluxionis exigit) 
cæteræ etiam infinities in infinitum excurrentes ſeſe facillime explicant; 


uti fuſius infra patebit. Jam 19. Sit Fluxio data xxx (eadem ſcil. 
cum Cheyneana pag. 14) Jam ſecundum regulam ſupra allatam aſſumen- 


da erit xf x [x + 1| Coefficientibus Indeterminatis adfeQta dix. 
Bx" RK + Cxn fi quod ex Natura Methodi directæ fic ulterius eluceſ- 
cat; Aſſumatur primario Bm; cujus accepta fluxione habebis 


m + 1 x Bx"lxx + (Bæn t 1 — =) Bxnx; jam primum membrum cum 


fluxione data Comparabitur, & facta Comparatione, determinataque 


Coefficiente B = —— , reſtabit altera fluxionis pars ſcil. Bx*z, pro 
m + 1 | | 


qua eapropter aſſumenda erit Fluens Cx": & fic aſſumptio termina- 
tur ſeu prorſus exhauritur, & ubi aſſumptio primaria Series eſt Infinita, 
dabitur (pro Natura fluxionis) Series Infinita luxionum reſtantium, pro 

aibus alia rurſus Series Infinita aſſumenda eſt, & fic porro donec aut 
in Series Plures aut Infinitas excurrat Fluens, Et hoc ex intima rei 
Natura profluit, eo, quo ſupra oſtenſum eſt, modo; ex aſſumptione 
autem primaria & ejuſdem Fluxione cæteræ omnes ad Infinitum depen- 


dent. Sic in Cheynao pro fluxione xxx ſola aſſumptio Primaria 
Ax" fi dabit ſubſequentes omnes Terminos & Series. 
1. Fluxio rx"1"xx in unica Fluentis Serie abſoluta erit, & Fluen- 


jem dabit — nan Hig — —=— x" H= acc, ad Inf. uti ex aſſump- 


. 
5 N ta 


ͤ——) — ea 


— 
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ta fluxione & cum data cc. Comparatione patebit; ubi fi n= fit nu- 
mero integro aut affirmativo aut etiam nihilo in fluxione quavis parti- 
culari quz ſub hac formula cadit Series abrumpetur, & Fluens exhibe- 
bitur in terminis finitis. 


20. Si Fluxio data eſſet xn: lxx, aſſumenda exit x* #17: I exoluta dc. 
quæ in hujuſmodi evolutione devenit Xx Nx + 13x &c. ad Inf. 
Aſſumenda ergo erit x #3 x1:1x I T &c. ad Inf. Coefficientibus Inde- 
terminatis ad fecta ſcil. Ax" I:. . Bxaf⁰ . Cxa t &c. 


Sit jam 3®. Fluxio data *: Ix ; hujus aſſumpta Fluens Primaria 
ſcil. Axn 1: Is . . Bæn t I I: I. . Cx III "al: bs &c. relinquet pro 
Serie Secunda aſſumenda hanc Fluxionum Seriem reſtantem viz, 
a1 *xx . ..x"1" xx Rc. pro quibus rurſus aſſumenda erit x**11"*x ,,. 
x*+1x 13x &c. ad Inf. Coefficientibus Indeterminatis adfefta, & Se- 
ries exhaurietur, ſeu nullæ aliz invenientur Fluxiones reſtantes &c, | 


Rurſus fi efſet Fluxio data x: [xx ex aſſumptione primaria (Coelli- 
cientibus Indeterminatis adficienda) 


ſcil. xn #3 30s, *: Is... Ik: l. . IE: I &. 
provenirent........*al:ls....F*sl:ls.,,1-:Is &c. 
c „ I-* x &c; 


Coefficientibus pariter Indeterminatis adficiendz, & fic exhauriretur ; 
& fic porro. Unde in eo genete [niverſaliter fi data eſſet fluxio 


: ler; aſſumenda foret 


* P: Ir. F K zr. * Hz h- 1: Ic &c. 
* x1" :e T : I &c. 
&c. ad Inf. c. ad Inf. 


(47) 
Coeſficientibus Indeterminatis adficienda ſcil. 
: I.. AX HIT r. BRU z., C. bac. 
Daw , I.. Exe f : I. FEI, I &c. ll 
& acceptis fluxionibus, habebis x": box = 1 T lara: x. Unde 


1.1 n T ia & == = & &c. Et pergendo habebis pro reliqua Serie | | 
Comparationum 
nase = " IAE Ti N 2Banl- tel" hes 
m or TA A xx 
— . : Ixx 
o 


m + Ii. 


&c. ad — Unde provenirent 


na aur 


2% „ b 

3 — B=— i = Eff. 
12 Db. -r = — 

$9, —=3C=m+ Db. D = =— 7, 

6. D n TIE. Unde E = — © ===, 


Et ita porro ad Infinitum. Et pro Comparatione ulteriori reſtarent 
2 — 1 A K a, Ir 1 — IBx"[- nf” "clas. cn 
3 = 1Cxnl- 123 1 * — IDxnl- Aa; h &c. 


Pro quibus aſſumenda eſſet E . : K. Fi- E. 
Gf E &c. Cujus, accepta fluxione, proveniret altera 


—— — - II IR 
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reſtantium Fluxionum Series viz. 

„T 1Exnl A - 2E “ :: . M's **; len bee. 
VC, 

quæ ultra reſtaret pro Serie adhuc ſubſequente, & fic ad Infinitum : & 


1 Mey LS m IE. r. —2E f n- IB. 


n — r 
55 


canis Coincidunt. Et hinc pate ws Naturalis (hoc in Caſu) Seri- 
erum Infinities- Infinitiarum. 


ſeu m +1F=n— 1B 2E. & F = = &c. quæ cum Chey- 


Sir rurſus Fluxio data penl e:les Exemplum ſil. Cheynean. pag. 32. 
Aſſumatur (ſeu fiat aſſumptionis primariæ terminus primus) 


1e. * I: lx erit ejuſdem fluxio 


1 + Tex" ol" :lxx + ra K: Ixæ + naaa "ol" :Ixx erit itaque 


pen: Iææ N + Ilax nx“: lex : Unde p=m+la. a= —f 


11˙ 


Sed quia jam reſtant raæ t x :Ixx + na iK Ixx. 

2%. Aſſumatur Ax f , lx = ſecundo termino Fluentis; cujus Flu 
xio erit nA FI T IAA Cl lex nA” lex. 
Et Comparatio proxima erit m+ 1A ail ra al (hes 


7. 


Seu m+1A S ra. &A= —= = 


i 


Unde Aw" #1770: Ix = — 2 55 * 17 /: Ix. 


o. Jam pro proximo fluxionis reſtantis termino aſſumatur 
Mit xI':Is ; & ejuſdem Fluxio erit 


1 + n I: Iv * 1 — 2Bx"1" : lex + ABA : Ax. 


Et 


_ | 


Et —r — IA N; Ixx ws + 1Bx"I""*x1" :Ixx 


| 8 Les 1992-48 r—1A _ e 
Et — 7 14 n + 1B, —=B= 


m+ 113 * 


4. Aſſumatur Cx : lx cujus Fluxio erit 


n + 1Cx"13al":lix ＋7— 3 C KT: Ixx + AC : Ixx 


2 — — q 8 F="2X—IXrX 
Erit r — 2H 2 GC= 5 3232ͤ ́ 


5. Aſſumatur Dx" t 14 Ir. & habebis 


m PI Dll ali, N FLA Dental: Ir + 1a 


— ——— x7 —3zC N ANN N 
7 3 —_—_ . — — . . 
Erit zC=m+iD 9 10 &c 


ad Inf. pro prima Serie; unde e reſtantibus tertiis ex aſſumptione Pri- 
maria exurget Series Fluxionum quæ dabit ſeu determinabit Seriem 


Aſſumendam Secundam; & fic porro ad Infinitum, wiz. pro 


Sit „% bx... AAA lxx... Bang KI! . 

. Cx xl” lax. Dal all" Ixæ &c. Aſſumenda foret 
GæntrM Pall I + Han Hr all ile &c. ad Infinitum quz adhuc 
ſuam reſtantium Seriem relicure ſunt, & fic porro ad Inf. ſea poſterio- 


ris hujus æquationis accepta Fluxio Comparanda erit cum reſpectiva 
reſtantium Serie, & Series alia adhuc reſtabit, viz. 


e: GX 1 «x: l — Mm + 5 GanT xt” les % oY « O 8 
3322 „„ 1Gan] , : Ixx Jamq; haberes 


* 


3 & fic porro ad Inf. 


ue = m + 1G. ſeu G = 7 I 
0 


CHAP. 


. 
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Haſce applicat Cheyraus ad Fluxionum Logarithmo. logarithmicarum 
Fluentes obtinendas; & uſum oſtendit in Exponentialibus ſecundi gra- 
dus. Uri videre eſt Pag. 34. Meth. Inverſ. quam conſular Lector. 
Si jam alii Irrationalitatis gradus adeſſent, Series hz Infinities Infinitæ 
in unam partitionem Colligendæ eſſent, uhi * unam lineam 
conficeret, & fic protenderentur ad Inf. & ſecunda eodem modo pro- 
tenſa alium Infinitaris gradum ſeu gradum alium Infinities-infi- 
tum compleret, ſeu duos gradus conficeret; Tertia tertium daret 
& fic porro gradus Infinito-Infinities Infiniti ad Infinitum facillime 
(modo literx ſuppeterent) Exprimerentur. 


CAP. 


(51) 


Kanga: 


% 
1 
Ce 


\ 7. 9 CT g \ 2 : 
2 AA 7? } R 2 
e * 


FF 


CAP. vin 


De Quadratura Curva 


rum Irrationalium 


Craigiana, &c. 


O M. J. Craigius poſt Editas diu antea Curvarum Quadraturas 


quaſdam, tandem ad figuras 


uas vocat Irrationales pervenit; 


Specimina e Tranfact. Philoſ. Ne 232. Verbis inſequen- 


tibus diſſerit; © Sit ACF Semicirculu 


s cujus diameter eſt AF, ADE 
Curva Geometrice Irrationa- 
ls, cujus ordinatim applica- 
ta BD, ſecat Semicirculum in 
C Quantirates vero ſic deſig- 
nentutz Diameter AF = 2a, 
abſciſſa AB = y, Arcus AC 
=v, Ordinata BD z: Sitque 
ri xquatio generalis expri- 
mens naturas Curvarum Geo- 
metrice Irrationalium ADE, in 
qua r denotat quantitatem 


« quamlibet datam & determinatam, & » Exponentem Indefinitum 


* quantitatis Indeterminatæ j. Dico Aream ABD = — — —gv 


aura: E 107 
1 * n+ xj” 


2ay — JYX 


ruy"t1 

+I 
= aRXoan—=1 __. 
* 1 . * 2 
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et e D „- 


— | >” of 2 


* ＋ Oy = 2 us N, &c, De hac Serie Infinita hæc ſunt notanda, 


0 (1.) Quod Literæ Majuſculz 4, B, C, D, E, &c. deſignent Coefflci- 
* entes Terminorum ipſis immediate præcedentium, ſcil. 


2nra* + ra* aA x 21 — 1 2838 2 23 | 
n K IX I n—1 _ 2—2 


e porro, (2.) Quod fi exponens » fi Numerus Integer & poſitivus, 
< aut nihilo æqualis, vel etiam fi zn fit Numerus Impar, tum Quadra- 
<< tura Spatii ABD exhibeatur per Quantitatum finitam ; Serie in his 
« Cafibus abrumpente. (3) Quod q deſigner terminum ultimo abrum- 
% pentem. (4.) Quod omnes illæ Figuræ in quibus Series abrumpitur, 
* habeant unam Portionem Geometrice quadrabilem, ex ipſa Serie fa- 


I 


ce cillime aſſignabilem: nimirum fi capiatur abſciſſa y = r| 171 


5 1 . . - ] - 
e erit huic abſciſſæ Competens Area Geometrice 


« quadrabilis. (5.) Quod ſolus terminus Irrationalis V2 — 55 in ter- 
e minatos ipſum ſequentes fir Multiplicandus. | 


of: 


c Ex. 1. Sit x b, quia in hoc Caſu r = 1, 1 =o, ideo 


n+ 1 Fg 
« eſt terminus ultimo abrumpens, quare q = a, under ABD = »y— ay 


«© a+vViy—y: & proinde ſi (per Not. 4.) Capiatur abſciſſa y = a, 


« jd eſt, fi Ordinata tranſeat per Circuli Centrum, erit portio huic 
“ Comperens Geometrice quadrabilis, ſcil. Area = aa, id eft, Radii 
„ Quadrato. 

aA 


. 5 * . | * 
«Ex. 2. Sit 2 = 7 quia in hoc caſu = * ideo 


cc e- eſt terminus ultimo abrumpens, quare q = 7 „ unde 
1 8D = 25 — 25 —+ —.— V 2ay — y , & proinde ſi (per Not. 4) 


capiatur 


"T3" 
« capiatur y = ms. , erit huic abſcifſæ competens Area Geometrice 
* Quadrabilis,ſcil. Area = /y/62* — 3 x 1 


2 22 4 
2 UC. as 2 1 . — i 
« Ex.3. Sitz = 4 in hoc caſu y = 4 2, — 
| —1 


« eſt terminus ultimo abrumpens, ergo q =, unde per Seriem In- 


e finitam erit ABD = 2 ——.—.— V2 & 


< proinde ſi (per Not. 4.) capiatur y=v [= erit Abſciſſæ competens 


« Area Geometrice Quadrabilis, ſcil. Area = — 5 ＋ 1543 


ee XV 2ay — yy, Py 
«* Secundo, Sit ACB Parabola, cujus Axis AE, Vertex A, & Latus 


« Rectum BA. 
A 


ce Sitque ADG Curva Geometrice Irra- 
< tionalis, cujus Ordinata BD ſecat Pa- 
« rabolam in C. Et vocatur Abſciſſa 
« AB y, Ordinata BD xz, Arcus Para. 
“ bolicus AC v. Sitque 23 gene- 
© ralis, exprimens naturas Infinitarum 
« Curvarum Irrationalium, hæc, z = rvyz - 
* in qua r denotat Quantitatem datam 
« & determinatam, & » Exponentem - 
% Indeterminatz y. Dico Aream ABD 


a 
cc — 171 — FU + V 2ay —+ yy Xo 


7 ra 
6c ti 


nd. TT G Þ E 


P...----= 


1 SD OAK — 


9 
4 8 
mY F MA ONO = a — 
5 — 1 2 * 
_ — ” — — — — — n — * = 

—— — * * 4 — "AS n — 2 — 

2 To 32 —— — — r r _ — ed . 2 
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emo abrumpens eſt 


( 54 ) 
raa x 21 ＋ 1 0 . —.— JED + — x 3 —3 


11. 2” — y*-+ +, &c De hac Serie hæc ſunt notanda ; 1. Quod 


Literx majuſculz A, B, C, &c. denotant Coeſficientes terminorum 
ipſis prxcedentium. 2. Quod fi exponens » fit integer poſitivus aut 
nihilo xqualis, aut etiam ſi 27 fit numerus Impar, tum Quadratura 
exhibeatur per numerum Terminorum finitum ; Serie in his Caſibus 
abrumpente. K-45 

3. © Quod + q fit æqualis Termino ultimo abrumpenti. 

4. Qiiod ex terminis Quantitatem y 2ay + yy multiplicantibus ultimo 
abrumpens fit duplicandus. 

5. Quod omnes illæ Figuræ in quibus u eſt numerus Integer poſiti- 
vus & impar; vel generalius, omnes illæ Figuræ, in quibus ulti- 
mus Terminus abrumpens habet Signum Affirmativum ſeu +, ha- 
beant unam Portionem Geometrice Quadrabilem, & ex ipſa Serie facile 
aſſignabilem, ſumendo Abſciſſam ut in Not. 4. præcedentis Seriei. 


Exemp. 1. 
„ Sit % = v, quia in hoc Caſu r = 1, 1 =o, ideo terminus ultimo 


7d 8 


2 2x1 + 1 


abrumpens eſt — y*, unde + q = — — (per Not. 3) 


& quia in hoc Caſu — 5 eſt terminus ultimo abrumpens, ideo — a eſt 


ultimus Terminus in y 2ay +yy multiplicandus (per Not. 4.) adeo- 


que 95 + = + VITA. = Are. 


 Exenp. 2. 
9 


5 yy 1 ä . T1 | ; : 
— quia in hoc Caſuy=—, » 1, ideo terminus ulti- 
a 2 - 4 


aX2 | ; 
EAT, unde 9 = , © ulti- 
n Xn 4 4 2 


ee Sit z = 


© mus 


Sa. 


ann 


mus terminus in v2ay + yy multiplicandus; adeoque ABD = = 


& Ro 2 f = V 
| 1 * = 12 T 25 & fi caplatury=v—, 


< erit Area competens Grometrice Quadrabilis, ſcil. Area * V 2 
| | 2 


* X e@ — 
| 2 


« 3. Sit ACF Semicirculus ; ADE Curva Geometrice Ir. Tranſa&. 
« rationalis, cujus Ordinata BD ſecat Semicirculum in C; Ne 235. 74 
« Quantitates vero defignentur ut prius, ſcil. Diam. V. . 
e AF = 2a, Abſciſſa AB = y, Arcus AC =o, Ordinata BD =x. 
„ Sitque z=rv?y" quatio exprimens naturas Curvarum ADE; in 
qua r denotat Quantitatem quamliber datam & determinatam, & n 
* exponentem Indefinitum Quantitatis Indeterminatæ y. Dico Aream 


YU? +1 —̃ — 2 


« ABD = - Y — 9 = oy 2ay == Jy K -4- ” 


+ 1 N + 112 


| 210X210 +1 aA X21 —1 aB x 21 — 
( — * ＋ * ö 7 * + —_ 4 n 2-3 


unn I 


aC x 2 47 4422 AZ, 


1 —3 1—4 u —5 


« + 


2103211 aA 2u—1  ——a*Bx2n—y 


cc c—_ = i — * — 


+1. 1? XI 1 11 


5 3 23 Nc. 
1 37 F 7 


ce De hoc Theoremate hæc ſunt notanda. 1. Quod componatur ex 
« quabus Seriebus Infinitis; quarum prior (Signo connexa) multi- 
« plicatur in v 24 — ; terminĩ autem poſterioris (Signo — affecti) 
ce ſunt abſoluti. 2. Quod in priori Serie Literæ majuſculæ A, B, C, 
„ PD, E, &c. deſignent Coefficientes terminorum ipſis reſpective præce- 
« dentium; nec non in poſteriori eoſdem obtineant Valores, quos in 

| PI- 


55 e 

i : 

&. priori. 3. Quod Quadratura exhibeatur per Quantitatem finitam, 
« quando u eſt Numerus Integer poſitivus, aur nihilo æqualis, vel etiam 
iI 2n fir Numerus Impar: Nam in his Cafibus utraque Series ab- 
„ rumpetur. 4. Qucd 29 fit æqualis ultimo termino abrumpenti pri- 
© oxis Seriei. 1 OE 
Exemp. I. 


>. 5 » 1 „ . 
& Sit a =, quia in hoc caſu 1 = 0. 12 —, ideo erit Area 
2 2755 
- 20 240 — — 2ay. 


Corolt, © Integra Figura eſt æqualis duplo Quadrato, cujus Latus eſt 
« ACF, dempto Diametri Quadrato. | 


Exemp. 2; 
1 vv 1 | ( 5 5 it A 
Sit x ===, quia in hoc caſu, 1 = 7, S, ideo erit Area 
4 ad, 2 + oy 20y — „ 
ABD = 20* Tha + ee 24 2 a7 8 


Exemp. 3. 
* ; 0 . I 3 th | 4 
quoniam in hoc caſu = 2, 1 , ideo erit Area 


Sit x — 


— 


e . — 
* ABD =5 K = f . — 46 


Hæcce autem omnia ad Infinitum pergentia, in uno generali Theore- 
mate, concludit Dr. Cheyneus, quod hic explicare Operæ pretium 
duximus, | | 


ſcil. 


(57) _ 
. 


Sit jam Fluxio data generalis illa Ch gona, ſeil. j xy x F: 2 
J ta generalis illa Cheyrgana, ſc r f 


vel ou), & ex Serie prima (mere Craigiano) debite aſſumpta Coefſics 

entibus Indeterminatis ad fecta, reſtabit Series Nase Wonnls ſen 
terminorum involventium vn -e pro quibus aſſumenda erit ſecunda Fluens 
e qua (ſumptis Fluxionibus) rurſus reſtabit Fluxionum Series tertia vn - 
 involventium, & fic ad Infinitum, adeo ut Fluens erit. 

rum mra 


: — by — — m1 
4. + V 2ay r 


22 1 
-, r ad Inf 


1 XM — IX xa2 Mm— I Aa* XT 21 + I 
2. 1 OY * 2 — — T — — — ; " &c. 
n + 1| | M1? J 


ad Inf. KC, + 2, 


— ä : 


2, — * vↄn 3 — 
, 1 +I) * | 
— —— — 21 + „-b -x VIey = Jp; &c. 
8 n — IRAN 2 * —- - 
1 I 
2 x — 3x fal + m— 3 DDD 
— | 
＋ &c. — dy®-4. 


1 — 1 — — Axa 
um — Kn 3 3 mn — 4a yo"u-5, &c. 
n I | 
X V2ay _- &c. &c. ad Inf. 


8 Oe. 


CY), 


Obſervanda in hoc Theoremate proponit Cheynæus. 


1. CYU OD conſtet infinitis Numero Seriebus infinitis ; quarum 

prior habet omnes terminos præter ſecundum Signo + 
«* ad fectos, Binæ ſequentes habent omnes terminos Signo — ad fectos, 
« Binz inde ſequentes Signo + fic in ſequentibus per binas alternatim 
<« prxter unicum ſemper terminum in Seriebus paribus. 


2. © Quod in fingularibus iſtis Terminis jam memoratis Serierum 
“ parium, & in prima Serie, ſcil. in Termino ſecundo Seriei primæ 
+ bo”, elt mb = ultimo Termino abrumpenti iſtius Seriei ; & cyn=2 
« Seriei ſecundæ, eſt m — c = ultimo Termino abrumpenti Seriei 


© tertiz ; in don Seriei quartz eſt m— 2d = ultimo termino abrum- 
* penti Seriei quintz, & {ic in cæteris. 


3. © Quod Series particulares ſunt alternatim abſolutæ & multi- 


. plicatæ in y 2ay —1y, ſcil. prima Series (præter binos primos Termi- 
x nos) ducitur in V2ay =; ſecunda eſt abſoluta tertia ducitur in 
V=]; quarta eſt abſoluta, & fic deinceps. : 


4. Quod Literæ majuſculæ eundem ubique valorem obtinent, & 
* quod ubicunque emicat majuſcula nova in Serie aliqua, ſemper figni. 
« fcat Integrum Coefficientem præcedentem iſtius Seriei; adeoque 
* promptum exit oculi intuitu Series continuare v. g. ſecundus Termi- 


nus ſeptimæ Seriei erit 


mn lXxMm— 2 Xxm— 3 && m—4XMm—5Xm—6XAa— m—3xm—4X m—5 
n* 


——— 


xm—6xn*x Ea —m—5xm—6xn*xIa—n*x Na x 2n +1 


yun-7, 


5. Quod Numerus Serierum finitus evadit quando m eft Numero 
<« Integro & Affirmat ivo aut nihilo æqualis. 


6. © Quod Numerus terminorum in particularibus Seriebus finitus 
« evadet, quando » Numero Integro & Affirmativo aut nihilo, vel 21 
Numero Impari affirmativo aut nihilo æqualis eſt. 


. * Quod denique nifi tum m tum n æquales fuerint numero alicui 
< Integro & Affirmativo aut nihilo, vel 2» Numero Impari Affirmativo 


“ aut nihilo, fluens terminis Numero finitis non exhibebitur. 
| Sit 


659) 
Sit jam in Exemplum Theorema præcedens Craigianum, viz, pro ry & 
invenĩetur eſſe hujus caſus particularis. Namque erit m=1,& = », & 


= —by"= — qu. V2 - . = Va —yX= 
Pu 1 I 2 1“ 


n» +1 n+. 


( nam hic v ob terminum m — 1 = o evaneſcit) & fic Exemp!. Chey- 
porro, Sic v5 faciendo m=3, n=1, ==, dat ng 1 Ruaim, 
439? — by3 + V2ay —yy + Zav'y + gab (hic abrum- 1 

rumpitur in hac Serie ob »— x So in terminis ſequentibus) 2 5 
— 24a3yv (hic etiam ſiſtendum in ſecunda Serie) + Cv— 3a) — a“. 
Hic Fluens omnino terminatur, & quia 2a*y? eſt terminus ultimo ab- 
rumpens in prima Serie, igitur 30 = ga adeoque b = g. Item 
27 a+ eſt terminus ultimo abrumpens in tertia Serie, ideo 6 = as, 


quare vera Fluens eſt 2 u — gau + Y2ay - x taviy + Lav? 


— an — 3% + a — 4 — 4 K V - . Rurſus 


2357 „ ubi m = 3, n=1, r=1, debite applicata dabit 


| 27 | : 3 
yr — by* + V2ay — yy x gh of f F - fa you 


2 102 1 2 16 2 
2 Ja 7 27 5 ubi quia 3 4 eſt Coefficiens 


64 + 13 
I v + Co, 3 


8 5 : 16 
ultimi Termini abrumpentis in prima Serie 35 3 adeoque 


22 LY item c = . Eodem modo x = »ry-"v (ubi v deno- 


3 J 
tat Arcum Circuli cujus Radius a, Ordinata 29 — y) dabit Aream 


1 —2 Xx —»A 


3 — I Ie 
e Dm 1 


n 


eee, mes Wo | tos & Yo TY 
2 B „ 5 14 = —*᷑ + == „, 
e 9 - 2x a 11-2 4 


3 — E, 5, &c. 
13 — 2 Xa ; 


RT 


o , vs * 
: 8 = 


(60) 


Sit jam aFlaxio data uur unclatim inveſtiganda, ubiv F: 
| 27x — x 


& e: Avix = Avix 


Sit Av3x = primo Termino. Erit : v 
V 2rx = & 
+ 2Av*vs. 


Avis = vis. Amy 


Reſtat 2A*vx — qua aſſumatur By? V 20x — XX, Erit 


: . Bo'sx "TK. 3 
£jus Furie = — rg u n ® WO tertius Flu- 


entis ex fecundo proveniens (namque F: 


rx — 
1 5 = M FE * of  Brvzx 
cuj us uxio 3 V2rx — = ul cor vondet = V2rx=— xx 


Terminus reſtans — 2 Bros poſtulat Dux cujus Flu- 


V 27x — XR 


— —U 
Dux x V2rx — XX _ 


xionis Terminus primus =» — :; & ſecundus Ter- 


minus = i= —dat proximum Terminum Fluentis = EVT = 


V 21x — 

jus Termi : —E — Secu dus oo 

cujus r * 2ræ -& x V 2rx— xx 
= 
dat Fo pen n Tamino, Sr. Namque Fluxio gs S 
W IX 
Erx 3 fic habebis vx + 3 XV2rs — xx — 703 — 37 2vx 
V2rx — xx 


— zs X V2rx —xx ＋ 3riv = Fluenti, 


- =v) erit Ci 


CAP. 
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CAP. IX. 


De Equationibus Fluxionalibus. 


cæteris omnibus præivit Neutonus, uti Cap. primo infinuavimus ; 


F= tandem ad quationes Fluxionales devenimus, in quibus etiam 


pro hujuſmodi Generis quationibus duplicem invenit Methodum 
alteram Particularem, ut ait & Concinniorem, alteram Generaliorem ; 
a poſteriori incipiemus quam Newtonns in Epiſtol. poſteriori ait, Conſiſtere 
in Aſſumptione Serei pro Duantitate qualibet Incognita ex qua cetera com- 
node derivari paſint; & in Collatione terminorum Homologorum Ægquati- 
ons reſultantis ad Eruendos Terminos aſſumpte Seriei. Huic in eodem 
Genere longo poſt temporis intervallo, ſcil. Ann. 1684 ſucceſht etiam 
Leibnitius, cujus Exemplum hic deſumemus. Sed prius adnotandum 
eſt in hac Methodo, an in Fluxione propoſita Quantitas exiſtat omnino 
cognita necne, in eo enim Caſu Series aſſumenda a Quantitate ſeu Ter- 
mino invariabili incipienda eſt; alias autem ab Indeterminata cum Co- 
efficiente incognita ad fecta, & harnm aſſumptionum acceptæ Fluxiones & 
Xquatz Fluxionibus datis, poſt debitam factam Comparationem & Sub- 
ſtitutionem, dabunt Fluentes quæſitas. Exemplum Neutoniamum quod etiam 


Cbeynæus proponit, hocce eſt, fit Fquatio Fluxiones primas involvens yr 
| — = dds — dxxs, in qua quæritur y per x; poſita x =1; & re- 


dudcta Equatione, proveniet 3 — x2y dd + dx = 0, Jam aſſumit 
y = a + bs + c Ads + ex! * ** &c. quate 3˙ = 42 + * 


( 62 ) 
+ 2ac + hex: + 29d + 2bcx3-þ 2be ＋ 2af PC x4, &c. Fr — x*y == | 


— bx* — 2x3 — 3ex4, &c. quibus ſubſtitutis Loco ipſorum „& — 9 / 
Ordinataque Xquatione, fier 1 


+ b> + 2be + 2a 


* = a* + 2abx ＋ 2acx* + 2aex* ＋ 2bex4, &c." 
£5 QCc. = 


8 2 4 1 5 5 — 9 — 26 — 3e* &c. 8 
+ dx = + &ds | 
L— dd = — dd. — 


poſitis jam ſingulis terminis qualibus nihilo, determinabuntur Coeffi- 


cientes fic, aa — dd = o, & a d; 2ab +d =0, 5 _- 


1 2 6 — 33 it 
= - « 246 +b & c 84 © rei; &c. quare 


ſubſtitutis hiſce Valoribus determinatis loco indeterminatorum in 


2 . I « 
Xquationeaſſumpra, habebimus y =d — - # _— *ũ 2 — 1805 x3, &c. 
Sed antequam ulterius procedimus Legem general em pro aſſumptionibus 
in hiſce omnibus a nemine uti ſcio antehac prolatam (ſed ab omnibus 
ſuppoſitam) exhibebo, pro Fluxionibus ſecundis, tertiis, &c. ad Infini- 
tum. 1. Obſervetur ea jamjam tradita pro initio Fluxionis a dato vel In- 
determinato, Ec. & fi jamiam non ſint, fant omnia Fluxionis membra, ejuſdem 
ordinis ſubſtituendo unitates ; & 2. Tum fiat numerus pun@ationum, h. e. 
Numerus ordims Fluxionis, Intervallum inter Indices indeterminate in 
aſſumptione, & Aquatio fic aſſumpta ſemper dabit Fluxionem cum data com- 


parabilem ; hoc modo fit a*x + xy* =o. Poſita y = 1, proveniet a*x 
+ x =o. Aſſumatur ergo x = by + qe + dy5 + ey 7, &c. Si eſſet 


ax = x O. Aſſumenda eſſet x = by + cy*4+ dy” + ie, &c. unde eſſet 


. 1 reer => 
| Cax= 24cay+ 2Ioday4 + 720acy7 &c. 3 7 


(63) 


| : 3 
& aſſumpta þ 1. Invenietur x == y + - + — , &c. fic pro 


2104 
ax + x =o, ſeu 1 + y poſita y = 7x, aſſumenda efſet * = by + ys 
chu, &c. &c. Sit in aliud Exemplum Problema illud Leibnitianum 
ubi proponit inveniendum Sinum Rectum ex dato Arcu & Radio. 
Equatio ex ſua Methodo eſt a*y* = a*x* + x*y*. Fiat x=by+ x 
+ ey5 + H7. &c. & erit : = b + 300 + 599+ + 7h, &c. & Va- 


lores debitos ſubſtituendo, &c. determinabuntur Valores Coeſficientium 
, c, e, f, &c. Sed idem multo brevius conſequitur, deſcendendo ad 


Fluxiones ſecundas. Nam poſita y = x, habebitur ex Equatione 
ſupra poſita 24 xx + 225 = o ſeu a + 9 =O. Erit — = 2 X.3c} 
+ 4. x 50 + 6755, &c. ut patet capiendo Fluxiones ſecundas Va 
loris = paulo ante habiti; & Equatio erit 

: x = by + <* + dy + &7, & . 

2 555 = 2X34'cy 5-4 X 5 dy? ＋ 6 X 7295, &c. 5 15 


| 3 
& determinatis Coefficientibus habebitur x = 2 — —=— 
1 1X2X3a 
yi b 7 0 


TX 2X3X4X5aF IXEX3X4X5X6X-7 4 


dio, x = Sinui Recto, &y = Arcuj, qui in praxi debet eſſe (inquit) 
notabilitur minor Rad io. Proponatur jam Problema illud ad elevan- 
dam Seriem quamcunque, ſeu Radicem Multinomiam ad poteſtatem 
quamliber Indeterminatam, ſeu quod eodem redit, ad quamvis ejuſ- 
dem extrahendam Radicem. Sit e. g. Quantitatas Multinomia ſeu [n- 


nitinomia a + bx + cx* + dx3,&c, =R; & a + bx + cx*+ dx, &c. ju, 


= Rn = y erit ö 20x + da- + ex, &c. R & AR =, * K 


2 
5 
& 


9 * n 8 ” 8 N * ; * ” 
« * 3 
N + LEV T + * " 
* y > 4 * 9 y . 
- . ” 1% * 1 bo. 
, . — „ * 
2 , ind % — 
ARR. . 
53 - 4 * 


Ae SAT BTT Cz* + Dx: + Ex4, &c. erit 


y = B ＋ 2Cy + 3D** + 4E*?, &c. eritque 


M 9 x + 2c L= T a x3 &c. 
0 | SIS: . 3ndA * 5M D 
2 0 5 P a >= 0 
3 my = 7 = a0 
* 5 3 20 ; 
2 34 — 4E 4 


Jam pro determinandis Coefficientibus, fit A = a" ; Erit 25A = aB. 
= B = »ba"-'; Et bB + 2ncA — bB — 2aC = o, &c. Et 


0 — LEH 2. &c. &c. quæ explicatæ coincidunt cum Ter- 
_ Moivræanis initio hujus Libri expreſſis, ut experienti cuivis facile 
patebit. | | 
| Eadem etiam Methodo peraguntur Tranſlationes Serierum ab una 
Indefinita Quantitate in aliam, ut & Reverſiones Serierum (abſque Conſi- 
deratione Fluxionnm) fir v. g. Exemplum illud Neutoni, pag. 3 3. Analyſ. 
per Quantitat. Inf. &c. in Epiſtol. ſecunda olim ad Oldenburg. Conſcripta 
z= ay + by* + ch + es, &c. invenire y in Terminis z. Aſſuma- 
tur y = Az + BZ + Czz + D., &c. & erit 
ay = az + aBz* + aCz* Kc.“ 
0 = = DAZ + 25ABZ + &c. >= © 
= Ax + &c. 


& poſita a =1, erit aA =I, & A . Rurſus fac aB + bA* = o, ſeu 
aB = — bA* & erit B hs = _ Et poſita aC + 2bAB 


a 


ef, eritaC = — 2bAB— c & C = — > & fic porro. 


a5 
Sens a i b __, 2b*—ac, 
n 


a 


zz, &'fic porro. Rurſus ſit x = ay 
| 1 


1 
+ by: + <5 + %, &c, aſſumatur y = Az + Bz3 + Cz, & invenie- 


_ "+ ag we n 8 


2 
tur y = 5 23 + 


proponeretur _ 5 ad Arcum Circuli x = y 7. wenn. 
| has. 
* + 2 = 3 _ + &c. Aſſumenda eſſet y = Az 
23 2.5 


3 5 D 7 „8. r 1 | = 2 —_ — 
+ Bz3 + Cz5 + Dz & proveniret tandem y = z For ＋ Fer 


27 


Foqor 
Leibnitius, pag. 180. AC. Erud, conſtat Radices affectarum Equatio- 
num poſſe extrahi. 

Sit Jam ax + bz* + cx, &c. = gy + Y -+ 558, &c. invenire z in 
Terminis y. Sit, ſeu aſſumatur z = Ay + By? + Cy3 + Dy+ Ey, &c. 


& c. & hac Methodo, uti ait Neutonus, pag. 33. & poſt eum 


ax 3 aC + aD } + aE J + aF 
bz: = bA? F + 2bABF TAC —+2bAD| +2bFA 
0 bB? | -- 2bBC 8 
# C 
/¾ "y4 + 3 AB*c * ＋zA De 
3A: Ce |" +6ABCc 7 
| B*c 
14/3. EG Foe E_Ss +2A3C4 
A* 2 
ern ò j.. XX 


fo — Pe 2 p 6 » „ . 0 ®* © . „ » . , E; 60 * F As 
Jam comparentur Termini Homologi, & habebis, 1. aA=g, 


ſeu A 29, aB + bA* =b, & aB = b — b&e. 


Unde B a? Ke 3. aC + 2bAB + cA3 S i unde 


o . þ, aD + 2bAC +08: + 3cA*B-þ dA: =k, 
8 5 Unde 


— ——üU—ä —Ä—Uä 2 — — U—ä6— — — <4 tn. ds —_ 
6 


. 


—— — — - 


E 22 — a e 


(66 


De. a eienr 


Unde D = — . 
1—2bAD— 25B5C — 3cAB*— 3cA*C 244 — A. 


VC. & c. 


ſubſtituantur hz Coefficientes determinatz Loco indeterminatarum in 
Equatione aſſumpta & habebitur quæſitum. 


yxlx + xxy — xx = o ſeu Poſ.x = 1, 


Sit Fluxio data Logarithmica4 lr ++ xy — Ix = © 


Aſſumatur y = alx + bxle + cx*Ix + d lx. &c. 
| Erit y = ax" + bls + b 2cxlx + cx + 3dx*Is + dx 
yxls = alx ＋ bxI*x + bxlx + 2cx*I*'x cx bx -þ 3ds*ls, &c. 
hoceſt = alx T bxIs + cx + &c. &c. 
Er reſtabunt Fluxiones primæ alterius Ordinis, vis, |, 
bx xx + 20x*1*xx, &c. pro quibus aſſumenda erit, 
ar I + gx Lx, &c. &c. ſic ex aſſumptione prima emerget 2da, &c. 
Hacce Methodus ad altiores quationes & plures incognitas Invol- 
ventes Quanritates facillime provehitur, ſed hæc ſufficiant. | | 
Altera Nentoni Methodus confiſtit in Extractione Fluentis Quantitatis 


ex Aquatione ſimul involvente Fluxionem ejus, neque brevius & clarius, 
quam ex ipſius verbis, exprimi poſſit, ſcil. hoc proponir. | 


PROBLEM A. 


Ex Aquatione Fluxionem Radicis involvente Radicem extrahere. 


REWOLUTIO. 
" 1 omnes, ex eodem Mquationis latere confiſtentes, xquen- 
< tur nihilo, & ipſarum y & y dignitates (fi opus fit) exalten- 
tur vel deprimantur, fic ut Indices nec alicubi Negativi ſint, nec ta- 


e men altiores quam ad hunc effectum requiritur; & fic I Terminus 
| Infi- 


1 


b 


— per earum dignitatem quamvis multiplicantur. Sit K. = Terminus 


* alius quilibet, & omnes ordine Terminos percurrendo collige ex 


« ſingulis ſeorſim Numerum Ex , fic ut tot habeas ejuſmodi Nu- 


e meros quot ſunt Termini- Horum Numerorum maximus vocetur 


„ & x! erit dignitas primi Termini Seriei, Pro ejus Coefficiente 


© ronatur a, & in quatione quæ Reſolvenda dicicur ſcribe az? pro , 


< & v I Pro y; ac Termini omnes reſultantes in quibus z <juſdem 
< eſt dignitatis ac in Termino x, ſub | Terminis colle&i, po- 
© nantur æquales nihilo. Nam hæc Equatio debite reduQta dabit 


c Coefficientem a. Sic habes az! Terminum primum Seriei, 
a Operatio Secunda, | | 1 
« Pro reliquis omnibus hujus Seriel Terminis nondum inventis pone 
« p, & habebis Fquationem y=aw + p, & inde etiam per Mechodum 


e directam Zquationem y = vaz!=* + p. In Reſolvenda pro y & y ſcribe 
* hos eorum Valores & habebis Reſolvendam novam ubi p præſtat Offi- 
e cir ipfius y - Et ex hac Reſolvenda primum extrahes Terminum 
< Seriei p eodem modo atque Terminum primum Seriei totius y = ax?, 
« +pex Refolvenda prima extraxiſti. NINE 


Operatio Tertia, & ſequentes. 
Dein -tertiam Reſolvendam eadem ratione invenias atque ſecun- 
ce dam inveniſti, & ex ea Terminum tertium Seriei totius extrahes. | 


“Et fimiliter Reſolvendam quartam invenies, & ex ea quartum Se- 
ce rjei Terminnm, & fic in Infinitum. Seriei autem fic inventa erit Ra- 


dix quationis quam extrahere oportuiirt. 
EXEMPLVM 
© Ex Fquatione { quam altera Methodo jamjam refolvimus?) 
* — 2*zy — ddze + dzz* = o extrahenda fit Radix ;. Pone, 


* = 1 


N 


—— — 2 2 
. 


— —— —— — 


(6) 
& 2 , & Equatio evadet y*— 2˙ — dd + ds = o, quæ eſt reſol- 
<« yenda. Jam vero Terminus infimus in quo nec y neque y reperitur eſt 


dd qui ipſi I Equatus dat > = o; Terminis reliquis y*,— z) pone 


« k#y** æqualem ſucceſſive, & inde in primo Caſu habebis = o, 
c mm 2 Bo, & in ſecundo « = 2, 4 = , & 56 =1, Et hinc 


22 T6 fit in primo Caſu o, in ſecundo — 1; unde y eſt O & az & 


. +6 ä 


© ra ſunt a & o; quarum ultimæ duæ a & © in Reſovenda pro y & 


y ſeriptæ, producunt aa — o — dd + d; & Termini aa & dd in 
& quibus Index dignitatis x eſt & ſeu o, poſiti æquales nihilo dant ad. 
Unde primus Seriei Terminus az evadit d. 


Operatio Secunda. 


“ Pro Terminis reliquis pone p, & habebis quationem y = d + p, 
« 8 inde per Methodam dire&am y = p, qui Valores in Reſolvenda 
« pro y & y ſubſtituti dant Reſolvendam novam 2dp + pp — zzp 
« + dz = oubip & p vices ſubeunt ipſarum y & . Terminus Uni- 
& cus in quo nec p neque p reperitur eſt dz, qui cum Termino kz* col- 
ce [atus dat a = 1. Terminis reliquis 2dp, pp, — LP pone lips 


ce xqualem ſucceſſive; & inde in primo Caſu habebis = o, « = x, 


© &Þ=0; & in tertio * 2, 4 . o, & G 1. Et hine g 


< evadet in primo Caſu 1, in ſecundo , in tertio o. Unde, eſt 1, & 
ce az, & vav = ſunt az & a. Termini duo ultimi az & a in Reſol- 


< venda pro p & p reſpective ſcripti producunt 2daz + a*z* —az* + d. 
Et Termini 2dax & dx in quibus Index dignitatis z eſt & ſeu 1, poſiti 


% Fquales nihilo, dant a= — 2. Unde az! Terminus primus Seriei 


. CC 12 
it — zx. 


Operatio 


. 70 
5 
* 
. 
ö 72 
If 
* 
+ 
2 8 
* 
34 
. 
1 
* \ 
6: FR 5 
" 5 
Fs 
: 7 
j 5 
5 3 
23 
s 


(6869 
| O Operatio Tertia. 
* Pro Terminis reliquis nondum inventis pone 3, & habebis Equa- 
« tionem p = — A 9, & inde per Methodum directam p = —2+9- 
qui Valores pro p & p in reſolvenda noviſſima ſubſtituti producunt 
* Reſolvendam novam 2dq — 24 + 44 — 422 — zzq = o. Ubi q& 7 
ee vices lupplent ipſorum y & 5. Terminus Unicus in quo neque ne- 
ce que qreperitur eſt zz, qui cum x 1 dat a= 2, Terminis reli- 


ce * quis 2dq, — zq,+ qq,—zzq pone K“ 9 ” qualem ſucceſſive ; & inde 


in primo Caſu habebis « o, 4 , 6 o; in ficundo N:, 
6 ττ 1, 6 = o; in tertio p S o, 4 2, fo; in quarto * = 2, 


*©4=0, 6 1; & inde —E&IE cyadit f in primo Caſu 2, in ſe- 
cundo, tertio, & quarto 1; & hinc veſt 2, vel — & yaz'= ſunt 


&* az* & zaz qui Valores in Refolvenda pro q & 9 ſubſtituti dant 
“ 2daz* — az + aazt ＋ 3zz — 2az? & termini 24azz + ⁊x in 
quibus * dignitatis 2 eſt a ſeu 2, poſiti æquales nihilo, dant 


32 
a 2 — = 4 Unde az! Terminus primus Seriei q evadit 8 2 


Operatio Quarta. 


„Pro reliquis Terminis nondum inventis pone r, & habebis 


. 
dam novam 2dr + 2 — wr + 25 rr xx = o, & 


4 Equationes 2 — . & 9 — — 2 + r ; & inde reſol ven- 


«© exea per Methodum ſuperiorem habebis — 7670 Terminum primum 


<< Seriel 7, & fic pergitur ad 2 Eſt igitur Radix W 


„„—B!! oo 
— 


(7). N 


3 . 3 a 3 


3 
16dd 
e ad Terminos plures. 


« — £— &c. & Operationem continuando licet radicem producere 


Hujuſce Methodi Fundamentum patefacit D. Cheynaus, pag. 42, 
43, 44. ſuæ Methodi Inverſæ, & qui ad Fluxiones ſecundas, tertias, 
ſuperioreſque porrigatur, pag. 44, 45, & 46. oſtendit, ubi terminum 
infimum ſemper ponit (uti Neutonus in præcedentibus) kz>, & 
pro reliquis in unoquoque ſucceſſive Fluxionum gradu hancce Seriem 
dil. | N 


7 U 4. . 
147999 
2 & · g · . & 
15759 
g. V. .: : 3 
LX“ 1 y * quibus reſpondent pro maximis Nume- 
ris hæcce pariter Series | 


a=et8+:y 
42 +8Ty 
H NT v 
, gr | 
A= ETH Ie = v. &c. E 3 
33 238 cee ad Infinit. in quibus v indica 


bit poteſtatem ipſius z, ad quam elevata æquabitur ipſi y proxime 


= v Maximo Numero. 


Ponendum, uti inquit, pro 3 oper 3x V- 2XU— TIX V+ 
h 5 . . .- 2X v — IX uz“ 
c . . U — I X U2!-2 


bd ” o o * 9 0 * . 8 V1 


= wWwiw:w: 


LEES d.. ͤ 


& ſubſequenti pagina eandem accommodat ad æquationem tres inde- 
terminatas 5, 2, v, cum ipfarum Fluxionibus involventem, &c. 1 
Metho- 


— 
1 W an n 

? EN 8 N 
ele r 


© 


mY 


© Methodi Neutonions fit in aliud Exemplum, Chyneommm illud, p. x06. 


* 
. 1 7 . 
2 

71 


« Sit Equatio 2d Aream Hyperbolæ A y — 2 + = -- 2 „Kc. ſeu 


ZW * 3 4 4 8 2 © 
KAAiky —_— +%-—, &c. =o, jam infimus Terminus in quo 


te nec y, neque ipſius poteſtas quzvis reperitur eſt A, qui æquatus ipſi 
2 4 
ce A dat a = 1, Terminis reliquis y, _ +5 7 &c. ponendo 


„LAH qualem ſucceſſive, habebis in primo caſu « = o, 4 = x, in 
ce ſecundo « = 0, 4 = 1, in tertio K =3, 4 = 3, & lic deinceps. Hinc 


« — E in primo Caſu = 1, in ſecundo = , in tertio = 5, &c. 
« quarey=1, A = «A qui ſubſtitutus in Reſolvenda Loco y, dat 
KG — ANA ee , &c, = o. Adeoque Termini in quibus A eff 


2 
< ejuſdem dignitatis, poſiti æquales nihilo, dant « = 1. Unde primus 
c Seriei Terminus eſt A. Pro reliquis pone p, erit z = A p, qui 
« Valor ſubſtitutus in Reſolvenda loco y, dat = A AT? 


« = — 4 — 1 14 85 &c. So. Terminus 
e jam infimus in quo nec p, nec ipſius Poteſtas quævis reperitur, eſt 


2 a qui æquatus ipſi x A dat a = 2, Terminis reliquis p, — Ap, 


* OT 2 &c. Ponendo LA*p" æqualem ſucceſſive habebis in 
wy 1 r 3 | 
primo Caſu u = 0, 2 = x; in ſecundo æ = 1, @=x, in tertio 
« «=0,4 2; in quarto « = 3, 4=0, &c, Unde A in primo 
& 


“ Caſu eſt 2; in ſecundo 2; in tertio 1, & fic in cæteris. Quare 
&« y = 2, 4A! = H, loco p ſubſtituatur aA, & Termini in quibus A 


< eſt ejuſdem dignitatis poſiti æquales nikilo dant Of\2 = = o, 
« adeo- 


18 
& adeoque «=, Pro Terminis reliquis nondum inventis pone , & 
«© habebis Equationem p= A= q, qui ſubſtitutus in Reſolvenda 
« producit Reſolvendam novam, quz tractata ut ſuperiores, exhi- 


A3 


< bebit tertium Seriei Terminum & ad hunc modum proſequendo 


6 2 
<« præcepta Methodi ſupra traditæ habebis tandem) = A + = + = 
AT; HG. 
4 


Duabus hiſce Methodis Neutonianis hoc modo expoſitis, reſtat adhuc 
tertia Johannis Bernoulliz quam hic quoque recenſere libet, Eandem 
invenire licet in A@. Eruditor. Lipfie, Ann. 1694, & ejuſdem meminĩt 
D. Cheynaus Meth. Inverſ. pag. 50. hiſce verbis Fluxionis date Flnens, 
Inquit, per Seriem infinitam generalem quidem, terminis tamen plerumque 
maxime implicitis, obtinetur. Seriem ipſam generalem ibidem adducit 
& inveſtigat, ſed quoniam magis particularem ejuſdem inveſtigationem 


in Rndim. affert, poſteriorem hic ſolam coram ſiſtemus, ſcil. Sit 2 ex- 
preſio generalis pro Fluxionibus primis quibuſcunque (ubi y eſt Quantitas quo- 
modocunque ex indeterminatis & conſtantibus compoſita) ſit jam iſtius Fluens 


Az"y" erit n Azn="2y + nAznyn-iy ih Fluxio : Fam poſterior terminus 
Fluxionis aſſumpta Aquationis, cum Fluxionis propofita comparari nequit, 


quia in eo nullus exiſtit x (& nt comparatio procedat, requiritur ſemper ut 
omnes indeterminate cum earum Fluxionibus reperiantur in Fluxione aſſump- 
te Aquationis, que reperiuntur in propoſita; fin plures adſint nihil periculi 
inde Metuendum, quia poſitis iis ommbus æqualibus Unitati evaneſcunt.) 
Adeoque 6ſt prior Terminus #luxionis aſſumpts Aquationts comparandus cum 


Fluxione propoſita, ſcil. mAz"—izy" = 255 unde m—1 =o, MH = I, 1 1. 
Et Fluentis Terminus primus eſt xy, cijus Fluxio 20 + 2, ſed cum jam re- 
ſtiterit yx cui nullus eft repertus Fluentis Terminus comparabilis, eum pono 
By C non yn quia fic coincideret inveniendus cum Termino ante reperto) 


igitur mBzzm-1yn + nBznyn—1y eft ipfrus Fluxio, quia autem ſolus primus Ter- 
minus comparari poterit cum Fluxionis reliquo Termino, ex aſſumpto primo 


Fluentis Termino nato, (alias y evadet = Uinitati & fic Comparationes 


ulterius non procedent, ob defectum Terminorum homologorum, uti experi- 
enti 


(Tf 
ent: patebit) erit m1 I, XN =, u =I; z =1 = Conſtants (ideoque 
eius Fluxiones ulteriores nulla) & biſce ſub ſtitutis loco illornm, fit 2Bzy + 25 


=0, & B — . Et fic ſecundus Fluentis Terminus evadit —=2 » ſed 


quia reſtat hic etiam Terminus _ cui nullus eſt repertus Fluentis terminus 


comparandus, pono eum Cz"yn & fic mCzn"-! zy" ＋ nCz"y 1 erit eus 
Fluxio, Et quia comparando ſecundum terminum bujus cum Fluentis reli. 


quo, evadit y = 1, & fic comparationes impoſterum ſiſterentur, ideo primum 
cum reliquo comparo, & invenio m—1 =2 ; adeoque m =3, £ = I, 1 I, 
& biſce ſubſlitutis loco ilorum fit 3Cz*y 2 = o; & Coefficientem de- 
terminando, fit C ., & ſic deinceps, Adeoque Fluens ipfius zy eff 


IX2X3 


: 2*y 23y Z4y 2 72 5 . _ | 
. IX 2x3 IX 2x 3*K 45 ee. & ns . 
I 5 | 277 
ini yy — + — — — , &c. 
Termini evadant homolagi) zy 5 1 nana & 


& binc tandem tuto aſſumere licet (ex perſpecto Fluxionis gento.) azy 


+ 
vicem Canonis preflabit pro Fluxionibus quibuſcunque in Seriem conjiciendis, 
in cafibus enim particularibus evaneſcunt 5. 5 55 5 & 2, 22, 23, Ec. quia 


in Caſu dato, dantur harum relationes in terminis Algebraicis, & conſe- 
quenter Series in Caſibus particularibus conſtabit Terminis pure Algebraicts, 


2 + 22, c. quouſque libuerit. Et Hæc Series (pergit Bernoulli) 
2 2 


E xemplum V. C. hoc eft. Sit y i (ubi rx + a) faTis in Canons 


5 AX ON pn I x 24x*, 


. F Aa * * 
* , x x, = = (obr aN) —=,y= — 


5 


—— 


* OT” 
— 
—— — — 


DE — ) ͥ 22 


—— 


- Sig ” = 
23 Kc — —— — 
a+, 


22 


I * Fi >, I * 1 "TV. 1 
DSN a * * r % bo A "TAGS 
y 4 * +. . * , L ., 5 + 7 4 * 4 
n 5 8 8 
* Nob 2 a 3 
: * „ 
1 - — 1 * 2 
K «x x * * * , 
4 : FS 
ud , * * 


5 


r 
2 IX 7 ; — ad _ — a 
5 1 Te | Wa r + zr + 373 ＋ 41“ Kc. 


Sit zyv Expreffio general is pro Tranſcendentibus vel Exponentialibus 
primi gradus (ubi y eſt Quantitas Algebraica ex Indeterminatis & con- 
ſtantibus quomodocunque compoſita, v vero Quantitas Geometrice 
irrationalis quzcunque) eodem modo aſſumatur Az"y"v? pro primo 
Termino, ex ejus Fluxione provenient \ 


A -v ILM + pA Vb pro primis Terminis ref: 


tantibus. Fac zyv = mAzz"-1y"o? , & habebis m—1 = o, ſeu m I, 


71 = 1, 5 = I, 11A — 1, A = _ =1, & Az"yno? = zyv, jam autem Pro- 


ximo loco teſtat nAz%"-iyv? = nAz"yu (ob n—1 = 0.) = $10. 
Aſſumatur Bx & habebis 1 8 
mBzz"=1y"v? | + nBz"y -1yy? | + pBenyuot=, & Bx 1h = 205. 


Unde m — I =1,MmM= 2, mB = , B =, n=1,p =I, & 2 =1, Unde 


= 2.2 . . : : - : 2 
Be"y"v? =— jam proxime 'reſtat uBz"y" yu? = nBz"yu? = _ 7 


Pro qua aſſumatur Cz»y"v», & habebis Cx 


c STe & C.- =, 1, 


3 3 _ f 1 | FOR T = 2755 
e ges, c gag 


2599 . Aſſuma- 
1X2X3 


jam autem reſtat rurſus, »Cz"y"-1yu? = nCznyo? = 


tur Dz"pu, & habebis 


D- vb + | nDzmy—1yvþ DI, & crit Me- = 
1 os | 2 


0 


14 8. 
We 4A 
1 7 
* x 
* 


2 
8 
— * * 


> 5). 


2 3yvu Unde w —1 PET »=3=p, 1 —&D = 


2 ˙* 


8 2 


x 


— 5 5 a 
Fz"y"v = ge e 5 ron &c. ad Inf, & reſtabit Series * 
hæcce, viz, AT 1 — + pCzny* ob- 1 PD „-, 
&c. ad Inf. pro quibus aſſumendi ſerunt Ezny%? + Fzny"v + Guy, 


&c. ad Inf. Adeo ut hæe quoque Flnens erk kasakiss Infinita; & de hu- 
juſmodi Seriebus, ſive Logarithmicis, ſive Irration. Craig. ſive Fluxioni- 
nalibus Bernoull. Irration. juſte ſatis dici poſſit, quod 1 i. alio in Caſu 


profert Juvenalis 
Volveris a primis ques proxima —21Q7ù — — 


4 1 — — 
——ü—— — — 2 — 9 and 1 _ 
Vs — 7 


aw 4 


—ů—ů — 


(5) 


PPC 
ieee eee 
CAP. X. 


De Methodo inveniendi Fluentes per Figuras 
Eetometricas, SCC, 


ter cxtera Curvarum Areas, fic etiam viciſſim Areæ Curvarum 
poſſint exhibere Fluxionum primarum Fluentes; & hinc ex- 
urgit Methodus inveniendi Fluentes per Figuras, vel Geometricas vel 
Mechanicas adeo ut invenire Fluentes Fluxionum primarum zquipollet 
Qurdraturæ Curvarum & reciproce, ſeu invenire Quadraturas æquipollet 


Fluentibus Fluxionum primarum ; Sit e. g. Fluxio data &a —xx. 


A Centro C, Radio CB = » deſcribatur Semicirculus 
AMB, fit AP = x, erit PB = 2r — X & MP = 


Varx — xx, & Pp = x, unde Flurio Areæ ſeu Pa- 
an 4 rallelogrammum Mp = xV 27X — xx, & conſequen- 


ter ſumma omnium x 2rx — xx, ſeu Fluens Semi- 
ſegmento AMB. | 


186 Fluentes Fluxionum primarum debite tractatæ exhibent in- 


O 


. 
* 


— 22 


Ducantur 


B Invenienda eſt jam Fluens 
2Vrx — xx 

AM, Am ad diſtantiam una ab altera infinite parvam, MP, p Diame- 

tro AB inſiſtentes ad Angulos rectos, & MR normalis ad Am, tum 


(per Circuli proprietatem) AM = 2rx, & Rm ejuſdem Fluxio = — 


27 * 


Quo- 


2 4 P 9 n . 
SET eg —_ DT Neg by i tore WRONG oat, EO 
92 r r W N 
8 nn „ AER. dh CR 
2 . * 5 * 4 


2 „ 
. anon -- - 


| = 
PM (y 2rx—xx): AP (x):: Rm (=): MR = - 


(77) 
Quoniam autem Triangula APM, MRm ſimilia ſunt (Angulis ſeil. AMP 
& MmR zqualibus Circuli Angulis inſiſtentibus) habebis 


* 


& 


V2rs ＋ Vars —xx 


XX 


ac proinde ſector infinite parvus MAR ZAR x MR = 


2V 2rx—xx 


Fluxioni datæ, unde patet Segmentum AOMA Fluens eſſe Fluxionis 


datæ. 


Requiratur invenire Fluentem xx x 2v 2rx Js 


Centro C, Radio CA = r deſcribatur Circulus AFEM & fit AP = x, 


Pp = x, PE = 2r — x Circumferentia AFEM = c, & ſumma omnium 


& 


. 1 
XXX 2 21x — xx = 7 15 


10. Sit jam inter Exempla Neutoniana Primum, viz; Equatio quæ 
Fluentem & ejus Fluxionem primam involvit ſine altera Fluente, 


VIZ, aav = av + vv 


& complendo dimenfiones avv = aux + vx 


X Tum 


—— 


Ä ——-— — 22 1 


1 
l 
—— — i N . 
—— —B T— —P  —— ET. 
— ED = 


78 


- = %, Ponatur jam U * 1. 


Ee —T 
av + vv * 


aa 


ne SE ſeu quadrando Curvam cujus Ordina- 


EtF : 


aa 


3 
av -+ vv 


& Abſciſſa v habebitur Fluens z, ſeu Curvyz Area. 


20. Sic pro Xquatione quz duas ejuſdem Fluentis Fluxiones primam 


& ſecundam ſine alterutra Fluente involvit, viz, aav = avz + vv vel 


30. Secundam & Tertiam, &c. uti aav = ayz -+ v3, & fic porro 


ad Inf. quadrabuntur proceſſu ibidem a Neutono exhibito, quem con- 
ſulat Lector ut & pro occaſione horum & inſequentium Exemplorum 
ad Quadraturam Curvarum revocatorum. * Et ratio quidem eſt, quia 
tales Fluxiones, cujuſcunque ſint gradus, æquivalent tantum Fluxionibus 
primis, h. e. Quadraturæ Curvarum, ut ante dictum. 


4. Sit Equatio a— bn = cxy"y — 5 . Ponatur yy =v. Erit 
a — bx" = cxv + dub. Hæc Fquatio quadrando Curvam cujus Ab- 


ſciſſa eſt x & Ordinata v, dat Aream v, & Equatio altera v = yy re- 


| | | : 
grediendo ad Fluentes dat ö unde habetur Fluens y. 


5. Sit ax" + bx" ig = ve N + vexryy 1 — fyyt fit * = 1, Et 


pars poſterior rex + ex =I — fy regrediendo ad Fluentes, fit 


Ex" yi 5 71 quæ proinde eſt ut Area Curvæ cujus Abſeiſſi eſt x, 


tl 


* Vid. etiam Schem. Neutonianum: 


& 


pe e OT Is ** 23 $ , edn 
3 e 5 TRA 4 5 8 Wer * mr 
* e pot, 88 CES, 373 . 
e * 2 Ee eee TOS,” 265 


; 
1 
FE 
* 
4 
84 
2 
1 


2 
& Ocdinata ax" + bx"), & inde datur Fluens). 


: d —1 
6. Sit xxax" + bx"|* = TSR Fluens cujus Fluxio eſt 


xxan"-+ bx"(" erit ut Area Curræ cujus Abſciſſa eſt x & Ordinata 


1 —1 


—̃ —— ——¾ | ; * 
mM 71 Þ ” » . 7 = 
ax" + bs" & Fluens cujus Fluxio eſt Vet erit ut Area Curve cvjus, 


3 


Abſciſſi eſt y & Ordinata 


Y 
Ve-+ fy" 


4 "I, 
p” = AN. 


"Es 
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1 
\ 
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CAP. XI. 
De Comparatione Curvarum, &c. 


RO Comparatione Curvarum Seriem Propofitionum ad Infinitum 
pergentium exhibet Nentonus in Prop. 7 & 8 fundatam Propo- 


P ſitio autem hujuſmodi eſt. 


« Poſitise + f& + gz” + bz», &c. ad Inf. = R in Curve alicujus 


% Ordinata z*= R maneant Quantitates datz 0, », , e, f; g, & c. & 


e pro & v fcribantur ſucceſſive numeri quicunque Integri : Er fi detur 
* Area unius ex Curvis quz per Ordinatas innumeras fic produntes de- 
e fignantur, fi Ordinatx ſunt duorum Nominum in Vinculo Radi- 
© cis, vel fi dentur Areæ duarum ex Curvis fi Ordinatz ſunt trium 
e Nominum in Vinculo Radicis, &c. dabuntur Areæ Curvarum 
t omnium. | 

c Sit e. g. Curvæ Unius Ordinata p? RN & Area pA exiſtente 
« K quantirate duorum nominum e + fz". Et cum per Prop. 3. ſit 2 R 


Area Curvæ cujus Ordinata * TO: Ri ſubduc Ordinatam & 
Aream priorem de Ordinata & Area poſteriori & manebit 

de +0 +anfe” 25 RN 

de — P +0 han” XZ -I RNX—1 2? Ra — pA= Ordina- | 
tz & Areæ Novæ Curvæ. Fac jam - p =o, & Ordinata evadet 


6 + anſwnx NT, & Area 2 R — dA; divide utramque per f auf 


» RN 
1 94 u- 1 * R'—eA — BR — » 
& habebis z pro Ordinata, & 122 B = Areæ; & aſſumpta 
: 92) RN — e A - , 
utcunque q erit 9B Area Curvz = Fre congruentis Ordinatæ 


8 Ne. 


* Su- 


181) . 


. | 
2°, Sumatur jam Ordinata ay 2 +» „ 5 x , e, & 


6f + auf 4 = 0; reſtat ergo 9 + 2ν e R = Novz Ordi- 
natæ & 2 — B — arfB pro nova Area. Dividatur pars utraque 


2 R 074 — AnfB 
02 + 2nag 


Et aſſumpta utcunque yr erit rz#{2n—1 Ra-7, 8 R — 7075 — ranfB, 
0g + 2ang 


per by + 20mg, & habebis 2" r , . . , 


= Novz Ordinatz & Areæ correſpondenti = rC. 


TEF >, 0h : | 
30. Sumatur Jam 2, C + 3anh %)) 
— 


# Erit 0g ＋ 2ang —r = o, ſeu 6g + 2ang = r, & invenietur 0 + 3anhziox 
29-1 RWI = alteri Novæ Ordinatæ & R- rC = Areæ correſon- 
denti, hoc eſt (ob r = dg + 2) RN — C 2aygC. Dividatur 
jam pars utraque per % + 3anþ, & habebis 2K 20-! R. & 


9 | | 
DR. — 02C — 2angC 2 mpta utcunque ; eri 
3 D, & aſſumpta que s erit Ordinata 


5 | 
x t Ii RN I, & Area eee = 5D, & fic porro. 


: Adeo ut Series Ordinatarum & Arearum lic ſe habebit 
1 Ord. Areæ. 


8 
. e 2A 


4 4 SY | 

155 94 1 =1 pa=1 RA „4 = ZR — .A. 

#3 75 = „„ % 3 

R 9B — 291 
Og + 28g 


. * „r E= e „&c. 
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* + 
— 1— — * * n — — Jus — — 
5 2 2 — ——ͤ — — . bs 
- * a CLAS 


Sit jamR = e + $61 _ —_ Pro Curvis Trinomiis quæ ope duarum 
Curvarum datarum quadramur; ex datis ſcil. Ordinatis pz? R i & 


ge I 5 | 1 
Ar. 


Aſſumatur be + 95 * oo 209 224 x RI. . 2 N | 
Subducantur 2 « . 1 „ my OI ID ve we, oo PA..qB 
de + of | h 
A — W . EAR. 


Novæ Ordinatæ & 2 Pone jam be —p = o, & of f =o, 
& Ordinata evadet bg + 2% 1 R I, & Area R —beA—f3— 
f B. Dividatur pars utraque per g + 2g, & habebis | 
ZR*— deA—0f B— Af B 

L , & aig 


ta utcunque r, erit 7x E= R- ="Ordinatz, & 


F : . 


r2 R- fOreA — bf B — ee Arez. 
0; + 2ang 


Sunto jam duarum Curvarum Ordinatz -R INM. Rr 


& Areæ gg & 1 
de ＋ 0 


95 * | | 
Aſſumatur -? Auf 2 2Ang 7 3A Na - iR, & Area z RN. 


Ponantur de — p o. bf f = o, & bg + 2 —r =0: Et 
erit 6þ + 3anþ 243" e = Ordinatz novæ, & RB — rC= 
ejuſdem Areæ, hoc eſt 2 — FB -f B — 8gC — 2angC =-Arez 

diviſaque utraque parte per d + 35, habebis 20 1 RA % 


L — — — — 8 5 | 7 
R — 0fB — anfB—02C 3 aſſumpta utcunque s erit 
04+ 3anh. - 


* = MC — 
r — = Arez Curvæ cujus Ordinata eſt 


3 11 13ů—1 RWI, 


Sunto 


IL. 


. 
8 


PR 2 N N eas x Ein * * 8 
2 v 2 « 8 
4 «% * 
* . 1 
4 1 7 > & 
| k n . * 8 
: * - 
— * _ » x on .* - = A * 8 y 3 * 
” 5 9 13 
ak + 8 5 +. * * 


Lunto jam duarum Curvarutm Ordinate t tei - IRC N 


& earundem Areæ rC & D. * 


Aſſumatur e . T . 85. 15 04 Nr. * *, R,, 
— 4 — 7 — 4qankd. 

factis jam de —p = o, 8f f — q = o. bg + 2 —r = ©. 

6b + 3 —5 o. Erit JF gon ENR 2-1 RM = Ordinatæ & 

SR'—rC—$D =Arex. Hoc eſt aN C-,, — tbD— 3 D 

Areæ. Dividatur pars utraque per % + 4aykz & habebis z##=1R>-: 


ORR ec — 67 — 3 
& = R —=&%C—2anC—0bD— 33nbD & aſſumpta utcunque t erit 


DHA 
tz = Ordinatæ Curvæ cujus Area eſt 


On \ | | 
tz R —8:2C— 2anteC — 84D — 3A ; >> 
| — atio procedendi i 
1 » & par eſt Ratio p ndi in 


Multinomiis omnibus ad Infinitum qu ſub formulis ſeu Theorematis 
hiſce Infinitis cadunt, quæque Geometricam Quadraturam non patiuntur. 
Er duabus quibuſcunque datis (vel ubicunque ſumptis) tam regredi 
quam progredi licet quouſque libuerit. Sed reſtat Caſus Secundus qui 
hujuſmodi eſt. 

Caf. 2. Sint jam Ordinatæ pxt=" r>. gut#*-2 RY quibus reſpondent p 
& 9B Areæ, ſcil. pz!-'R > & iR, ducatur unaquæque in R & ad 
R rurſus applicetur, & habebis as 


R) p ff (r IN = NI x pe ＋ fe + g + pb, Ic. 


F tt md = gat Rn Ne ge + gfe gge”, ae 


Aſſumatur eProp. Tertia Nentoniana Areæ & Ordinatæ Mediantes. 


Ar. ; Ord. 
a. » +» Yaerþ baf ＋ Auf x + 0 ES | 
| | | if. | if bh 4 X J RN 1 
N M . . e T whew + Of} | 
| "bf 22 R., &c. 
anbf \ - 


& harum quatuor Arearum ſumma eſt pA + B a R + N R & 
ſumma Ord inatarum reſpondentium 
hae 


bag 
wig % i Rt 
„ 


?f N anbf z An 
e 2 | 78 
of 


ponatur primus Terminus = o ſeu bae + pe = O & fue = —pe & 
la = —p. Unde 5 

29, baf + anaf + bbe + nhe — baf + ge = o. Unde evaneſcit p in 
Definitione g) Unde = 

3. bag + 2anag + f + nbf + anbf ++ pg + gf = o. Unde rurſus 
evaneſcir p in Def. g. Unde 6 

4. dg + nbg-þ 2anbg + gg = o. Etgg = — 66 —»b — zb. Inde 
perterium eliminando (p & q) | 

bag + 2anag + bf + nbf + anbf — bag — f — nbf — 2anbf = o, 
ſeu 2 — Anf = o, & 2avag = Anbf ſeu 2ag = bf 8 f = 5. Un- 
de ſecundus, ſcil. daf + anaf + 8be + ybe + pf + qe evadit daf + anaf 


29age 2nage dis © oa el 
+ BY tf IE I ee = Penne 


Termino ; adeoque ſumma quatuor Ordinatarum eſt 


any — iR, & ſumma. totidem reſpondentium Area- 


| | OR Hoot 
rum oft "op? B+ Fut * — EE — = Ile agB ( eſt enim: 
* = Ia ” — = ) dividantur hz ſumme per aff _— 


ſci]. per Coefficientem fummæ Ordinatarum, & fi quotum poſterius 


dicatur D erit D Area Curvæ cujus Ordinata eſt quotum prius 
x5 + ni Rx, Kc. Q. F. I. 
Jam pro Ordinata 20 1 R I 
— 0 1 — 2\nb =9q 


T + pg —, on exterminando inventas.b & q in ſecundo 
An 1 | 


Ter- 


(8) 
Termino invenitur p quz ſubſtituenda eſt in primo Termino, ſeil. 
baf + anaf + Ee nk. de + w(=bx6 ＋ ne = be + nbe) | 
+ pf — bbe— yhe — 2anbe So ſeu daf + anaf + pf — 2anbe = o, & 


ſubſtituendo þ in 2e habebis * baf + anaf— bags —atoge of = =p & 


2ge — ff 
we — —£ =pe-+ bas. Unde poſitis ut ante 26 — 55-20 = =q& - 
280 — 
bag + zA -L 2 b. & L. — 4Anage —f =p, Erit 
Anf - WOE: >: 
| Anaffe = qpnagee — fe D- INI = Ordinate Et az? R *: 
23e — F 
E +28 on N LTL ee A 
Anf | | 2g F 


AN 


- (— 6þ — 1þ - = ) 92 12 A 70 e B; Et di- 


videndo utrinque ſummas haſce inventas 


a2 R + EY LR L. ae -e A— bag . t pg „ 1=1=29 


2ge - ff anf . ZR 


Anaffe — qAnagee —fe 
22 - 


C = Areæ, cujus Ordinata eſt 2 . 


8 [T 


Confimili prorſus proceſſu agendum eſt in aliis Caſibus harum Propo- 
fitionum & patet etiam aditus ad Propoſitiones ulteriores quæ in hujuſ- 


- modi Seriebus pergunt ad Infinitum. Ulti pz?” R* & x, quibus 


reſpondebant pA & 4B evaſerunt pe + pfs + g x 23-1 1 R 
gez + qgfz®, &c. x X RI, ita 2 ü RD & get +11 i, quibus 
reſpondent D & C, fi in e + fz", &c. ut antea ducantur & ad eandem 


2 Ap⸗ 


a 7 * 


| (@) 3 
applicentur evadent r x re + rfz'+ Rxx, &c. & 


99 W 502) A v *, &c. ita 41 -a, quibus reſponde- 
bant, &c. E & F fi ut antea ducantur & applicentur, evadent 2 R= 
& 6x8 t1=1R>—3, &c. ad Infinitum; & hujuſmodi proceſſus in Prop Odcta- 
va & cæteris quæ formari confimili modo poffint, continuantur ad In- 
finitum. 
D. Che Loco Arearum, Fluentes Fluxionum datarum inter fe 
comparat ut ſequitur. Vid. pag. 94. | 

Caf. 1. Ubi Fluxiones datz eadem indeterminata exprimuntur, & nul- 
lis clauduntur Vinculis aut Radicalitatibus inftituitur comparario per 
Vulgarem Diviſionem, v. g. F * x eſt ad F: ax eſt . : 8 
Caf. 2. Ubi Fluxiones datæ eadem indeterminata exprimuntur, & 
iiſdem Vinculis, iiſdemque Quantitatibus ſub Vinculis comprehenſis 
gaudent, ponit alteram Fluxionem = A comparandam cum altera B, 
& Canonem pro Fluente A per Methodos antea traditas inveniendum 
= C &ultimi Termini in eo Canone abrumpentis Coeſſicientem Q; 


item Canonem pro Fluenti ipſius B=D & Termini ultimo abrum- 
dentis Caefficientem P; eritque, inquit, ſemper A = mQB + C & 


7 


ma B TC . 
B=nPA+D. Adeoque A= Tor &B = T=mPQs itemq; 
3 mt Ubi n & » ex dato Cafu quocunqve funt Quan- 
titates datæ. 


Caf. 3. Ubi Fluxiones datæ eadem indeterminata exprimuntur, ſed 
aut diverſis Vinculis, aut diverſis Quantitatibus ſub Vinculo compre- 
henſis, vel & diverſis Vinculis & diverfisQuantitatibus ſub Vinculo com- 
prehenſis gaudent, inſtitui poterit per: Caf. precedentem utriuſque Flu- 
entium Comparatio cum Fluente Fluxionis ortæ ex produtta Quanti- 
tatum per Vincula fignificatarum in Fluxionem indeterminatæ, adeoqne 
& lic haberi poterit alterius ad alteram relatio. Verum hic non proce- 
dunt Conditiones finitæ rationis talium Fluentium ni res degeneret in 
Caſum ſecundum aut primum. : 


CAP, 


4 


* 
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CAP. XII 
Do Transformatione Curvarum. 


Roximum Neutoni Principium pro Quadtaturis promovendis ra- 
tione nititur e ſexto Elementorum petita, ex Conſideratione 
quod ea Rectangula ſint Equalia quorum Latera reciproce 
proportionalia ſunt, unde, ſcil. zquamur Curvarum Are quarum Or- 
dinatz ſunt reciproce ut Fluxiones Abſeiſſarum. Quia ſcil, Elementa 
Curvarum ſeu Fluxiones Arearum quaſi talia conſtituant Rectanzula, 
cum Ordinatæ · inter ſe parallelæ ſint, & Axi ad Angulos rectos infiſfa nt, 
& hinc quidem exurgit Fundamentum „ l Innumeris 
e quibus quaſdam in Corollariis ſequentibus explicat. Sit e. g. T. Ordi- 


nata * fs" +g2, &.. Et ſumpta Quantitate quacunque 


pro » faflaque # = x, erit a unde i = mx) & x S 


vxx!-! | - 3 | 
— k 2 — 1 a : * — 6 ; 6 F > 44 «> x - 
& (ob wn = xi) erit quoque æ f. Sed #1212022 


N21 

- 22 
2 1 —— - =” 
* i 


& 4. eodem modo ſequuntur. Sit jam in Coroll. g. D 
fac L = x = 
a 2 
erit „ =2** 
„ 2) 


1 
& * I . I At | 
| Eodem 


— bo rs 
— 
— 2 
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— — 


_ 
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= — — 


Era — 
— —— — — 
— 7 — 
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Eodem modo rurſus quia a 8 ; " 


: "LOR | ; + £5 
%%% RF 
ny | 

I * ! 
ſeu —-= x erit1 = xx 


=xX—- = 


I 
x | 
& x—* = 2" unde 


1 x7Ffen gn = TXT ee, 


I 


ST + ers Eodem modo i e fat g N Ac 


D heme n= a9 FODG x of far oÞ gone oÞ bu Wee. 
& fic pro cæteris. Ut jam data quavis Fluxione, ſeu Curvæ Elements, 


proponatur eandem transformare in aliam quamcunque, quæ ſit Ele- 


mentum ſeu Fluxio Areæ, Curve alterius, priori æqualis. 


Aſſumenda eft Indeterminata nova x in data quavis ratione ad Priorem z 


(que ſipponitur eſſe Axis in Tranſmutanda data, ) & aſſumpta bac x erit 


Axis in Curva que queritur, Jam 

1*. Inveniantur Valores z & y in Terminis x expreſſi-. 

20. Sumatur Fluxio Novæ Abſciſſæ x. SE 

3% Inſtituatur Proportio cujus primus Terminus fit Fluxio Novæ 
Abſciſſx ; Fluxiones primæ Abſciſſæ & Ordinatæ expreſſæ per No- 
vam z ſint Termini ſecundus & tertius, & quartus Terminus hinc 
Oriundus erit Ordinata tranſmutatæ; & Rectangulum extremorum 
erit Elementum Areæ tranſmutatæ, & ReQtangulum ſeu factum a me- 
diis erit Elementum Curvæ propoſitæ. | | 


Sit jam ſecunda illa Ordinata in prima Tabula Neutoniana, viz, 
dx 
e- 


cujuſque Axis erit x. Aſſume x = . Inde autem 2 = * & 


—4 
. = ow inſti 
N =x 2 2 * Tf E Jam inſtituenda eſt 


„ut tranſmutetur hæcce jam Curva in aliam priori æqualem, 


; 8 5 1 215 - dz 1 F Bong. | 4 
proportio x ; x (= — g (ET) . Quar- 


tus. 
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tus hic 3 it Ordinata tranſmutatæ, cum Elementum, Kit 


factum ab Extremis æquatur facto a Mediis ; & ReQangulum e mediis 


eſt Elementum Curvz propoſitæ; & ejuſdem Area æqualis erit Areæ 
propoſitæ ſeu facto ” extremis. 


Erit itaque F: — ſeu Area Tet æqualis Areæ pro- 


poſitæ, viz, Areæ Curvæ cujns Ordinata FS. ci Hoc brevius fit ali- 


2 


quando ſubſtituendo pro primo Termino proportionis, Fluxionem x 


1 


expreſſam per x, pro ſecundo & tertio z & : FT Fen & quartus inde pro- 


veniens erit Ordinata transformatæ, poſtea exprimendæ per x. In 
dr. 
Exemplo ultimo ubi z' = x Proportio exit x = uE: NN : 


— & ſubititaendo x loco z» Ordinata Transformatz erit 
„NE fo 


d ds 
7 Et Elementum ejuſdem Arez ent rg Sed e 
* XI = (& ſupponendo quod d fit Quadratum in Hyperbola 


Hanis i. e. quod d = *AG x KG, & quod e =I, e=KF, x = Fl) 
eſt Elementum Spatii Quadrilateri Hyperbolici Flif ducti in , & = 


dx 
e +fx 


modo Fluens Fluxionis “ a IE | als eſt wy Hyperbolico inter 


* eſt Quadrilaterum illum ſuppoſitum tanquam 8 * 


Aſymptotos Flif PRE *quilaterz ducto i in —. Et ſi animus fit 


dz, 21 12 5 


Lectori, poſſi Fluentes Fluxionum I” Faw &c. ex hac da- 


ta invenire per Caput precædens, & inventas more Nentoniano in Ta- 
bulas referre. | Aa Et 


5 


* + Vid, Schem, Notat. ſub Calcem annexum. 
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e 
coden modo pro . -v x7 Jos, fe. pro cedete Lice ponendo 


ſcil. / = x, &c. ad Infinitum. 
er fo | 


Sit © * Ve + fo Elementum Curvæ, cujus Ordinata 2 Vi 2 | 
Hoc dependet ex Quadratura Hyperbolæ vel Ellipſeos, ſeu ad 
F: - F ex, ſupponendo . ſeu 2 = xx, Unde K = x. 


= x"), & = x=2, XN —π⏑π 2 = x, Tum ( 29 


v: de- iN N fa: 30 ** Ve + jz" , & ſubſtituendo x pro x in Ter- 


mino noviſſimo, habebitur — x=2 x Vf Þ+ exx; & multiplicando per x 
habebis pro tranſmutata — 2 F exx. Et ſupponendo tanquam 
cognitam F: — x x V * invenietur per Problema præcedens Fluens 


= * * ex* Fluens, ſcil. Fluxionis propoſitæ. 


| | * 
Ponatur jam tranſmutare Fin hanc, VIZ. — fe (da 


lementum eſt Sectoris Circuli ubi # ſumitur pro Unitate arbitraria quæ 
eſt etiam Circuli Diameter) faciendo z = V4 —F unde æ· -& 


1 1 


= +f\ 4 3 

dx xz + : ' 2 4 . 

gp # I = ( ſubſtituendo Valorem 2) 2 — be 
4 ; 

2V4i—f 


-F wWavinf WE 


———_ & multiplicando quartum hunc Terminum per pri- 


2V * ffxx 


mum x habebitur 55 3 = Elemento SeQtoris Circuli duQto in 


20 x—ffxx 


conſtantem — 2. Quod & adhuc ducendus eſt in 4 ex Hypotheſi 


quod f fit tam Unitas arbitraria quam Circuli Diameter. 
Sit denique Curvæ illius (olim a Leibnitio ad Oldenburgum propoſitæ) 


5 gr S xx 273 - ri 
Elementum — wo Ponatur XX = - etit xxu = 273-779 * 
rr xx) 1 
& (capiendo Fluxiones) 2xxn + xXx = — rn ſeu zxxun ru XxX : 
. rru — X rtr. 
& * 2 feu x = — = * 
2 274 — nu = 2x8 =y 2ru—uu 27 2ru—m - 
| rru 2751 Hun TT — 27 — ru ih 
21 2ru — mn ary zr — un” © 2ruy 2ru — un 
= — & inſtituendo proportionem u: x (='— —==—_—_ 
| 17 2ru—nn ? Prop ( Boron 


11 +xx|? rr rn — un 
1 1 pro Fluxione transformatæ ſeu tranſinutatæ; & 
F: 1 21 un exprimet Aream Circuli. | 
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: rr = vim a. 
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Synopſes ſeu Syllabus Summatorius Inventionum 
in pracedentibus exhibitarum, SC. 


[ T jam Conclufionis loco ſummatim agamus ; ex præcedenti- 
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bus ſatis, credo, patebit celeberrimum Neutonum primum ex- 
titiſſe hujuſce Methodi (quocunque demum nomine appel- 
letur) Authorem; & TLeibnitium non niſi longo poſt temporis intervallo 
in eundem incid iſſe, fiquidem id a Commercio quod habuerit Epiſtolico 
cum Neutono non mutuatus fuerit; quod ſemper ſuſpicati ſunt non 


pauci, Dum vero hxc ſub prælo eſlent, & magna ex parte impreſſa, 


rodiit Liber Societatis Regie juſſu Commercium Epiſtolicum D. Fo- 
annis Collins, & aliorum de Analyſi promota continens. Ubi tota 
Controverſia de Methodi five Fluxionum five Differentialis Authore ex 
Neutoni & Leibnitii autographis fufius & clarius explicatur. Loco 
ergo eorum quæ hiſce prius ſubnexa habuiſſemus eo tendentia, ex 
eo ipſo Libro breviter delibata congeremus; ex quo ergo conſtat Neu- 


tonum ante Annos 64 & 65 hanc Methodum inveniſſe, & extractionem 


Radicum in Speciebus, & etiam Fluxiones omnes exinde ad Infinit. 


primas, ſecundas, &c, deſignaſſe hoc modo, viz, per x + ol" in Seriem 


m-n m-2n m=5 
W FT 000X * „ Kc. 


converſam uti in Epiſtola prima ad Oldenburg. & Fluxionum Scholio 
ſub calcem Quadraturum annexo videre eſt. Menſe Oftobris 1676. 
primam harum Epiſtolam conſcripfit cum Leibnitio communicandam 
dat 13 Jun. & alteram 24 Ottobris ejuſdem Anni. In prima præter 
ee Radicum in Seriebus, Quadraturam Quadratricis (Me- 
thodum Summatoriam uti TLeibnitius loquitur plane involventem) exhi- 
bibet. In ſecundo inventionem Fluxionum & Fluentium, & etiam Me- 

thodos 
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ttaedes duas pro Equationibus Fluxionalibus, literis 
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(93) : 
] tranſpoſitis (utt 
Inicio hujus tractatus memoravimus) celatam aliaque muka miſit; & 
Exempla Quadraturarum addir, ur & Comparationes Curvarum jam- 
dudum 1 refert, p. 76. & p. 79. Modeſte Lezbnitium parum 
animadvertiſſe meminit quod dum poſuit Seriem pro Determinatione coſinus 
ex Arcu dato, vix animadvertiſſe Sertem ſuam (quam paulo ante miſerat) 
pro Determinatione Sinus verfi ex eodem Arcu; ſiquidem hac idem ſunt. Pro 
regreſſione ab Areis ad. Lineas rectas & ſimilibus duo (inter cætera quæ 
habuit) Thoremata proponit; aft alterum modum regrediendi ab Areis 
ad Lineas rectas (quem habuit) celare ſtatuit. Hæc autem erit ipſa Me- 


* thodus Fluxionum directa: & tunc dicit Inverſa de Tangentibus Problemata 


eſſe in Poteſtate, aliaque illis difficiliora, per Methodos, ſcil. Fluxionales 
quas tum celaris literis ibidem conſignavit aptis (fi qui eſſent) interpre- 
tibus. Leibnitius autem (ut ibidem conſtat anno 167. aliam Differen- 
tiarum Methodum habuit; & Anno 1670 circiter cæpit Collinius Series 
Nentonianas & 1671 Gregorianas cum Amicis communicare. Leibnitius - 
Anno 1673 Londini erat ſed nullas Series ibidem niſi quas acceperar 
ab Oldenburgo communicavit; ad quem a Pariſiis 30 Martii 1675 ſcribir, 
ſe ab eo intellexiſſe Neutonum Quadraturas omnes, omniumque Curvarum 
Superficierum & Solidorum ex revolutione genitorum Di men ſiones & Centro- 
rum Gravitates inventiones per approximationes attigiſſe. Quæ Met hodus, in- 
quit, fi eff Univerſalis & Camels meretur eftimar: ; nec dubitar quin fit 
Ingenioſiſimo Authore digna, Neque de ſuis in hoc genere Inventionibus . 
huc uſque ulla injicitur Mentio. 20 Mait 1675 loquitur de Seriebus qui- - 
buſdam a Collinio accptis ut cum ſuis compararentur. Et eodem Anno + 
1675 compoſitum habebat Opuſculum Quadraturæ Arithmetica; quæ; 
inquit Commentator in Commercium Epiſtolicum, ea eff Gregorius cum 
D. Collinio initio Anni 1671, Oldenburgus cum Leibnitio hoc Anno 
Communicavit, Et de hac Quadratura, — D. Leibnitius opuſculum 
Vulgari More compoſuit & cum Amicis hoc Anno communicare capit : Anno 
proximo ſcriptum polivit ut cum Oldenburgo communicaretur- - Anno - 
tertio in Patriam redux Negotiis Publicis interceſſe cepit, & materia ſub 
Manibus creſcente Opus ad Editionum limare non amplius vacavit. Sed neque + 
Operæ pretium duxit ſubinde prolixius exponere vulgari more que Analyſis ſua 
nova paucis exhibet. Inventa eſt igitur hac Analyſis. poſtquam D. Leibnitius 
opuſculum vulgari more compoſitum polire & limare deſiit, & Negotiis Publicis 
interceſſe capit. 
Anno ergo 1677 imprimis Leibnitius Methodum ſuam differentialem 
cum Amicis communicare cæpit, licet a multo tempore, ut ait, eam 
habuit, & rem Tangentium tractaverat per differentias Ordinatarum; 
at Epiſtolas etiam duas Neutoni py as. perlegerat. Sed w_ in 
| Epi- 
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Vid. p. 38, 89. 117. 
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4 Fan 
Epiſtola 27 Auguſt. 1676. Problema ibi aggreſſus Methodum prolixior: 
More exponit, quam paucis (ut animadvertit Commentator) Analyſi 
ſua nova, modo tunc temporis habuiſſet exhibuiſſe potuiſſet; unde 
Merito concludit quod eandem nondum habuit; atque itidem rogat, 
Quomodo in Met hodo regreſſuum ſe gerat, ut cum ex Logarithmo quærit nu. 
meaum, &c. & exoptat Demonſtrationem approximationis Gregorianæ. 
Et ait (ibid.) Malta uſque adeo mira & implexa eſſe ut neque ab Aqua- 
tionibus pendeant neque ex Quadraturis. Qualia ſunt (ex multis aliis) Pro- 
blemata Methodi Tangentium inverſe ; que etiam Cartefius in poteſtate non 
eſſe faſſus eff. Reſcripſit autem Neutonus, Hujuſmodi Problema in Poteſtate 
efe, per quationes ſuas & tum demum (uti Annotator obſervat) Lebni. 
tins a Neutono admonitus hæc vidit. Et fi Aquationes, pergit, diſferenti ales 
D. Leibnitio jam tum innotuiſſent haud dixiſſet Problemata Methodi Tan- 
gentium inverſe ab Myquationbus non pendere. 

129 Maii 1676. accepiſſet per Dom. quendam Georgium Mohr Da- 
num a Collinio communicatas duas Series Nentoni Expreſſionem exhibentes 
relationis inter Arcum & Sinum per Infinitas Series ut ſequitur, viz. 
poſito Sinu = x, Arcu = x, Radio = 1, erunt | 


I I | 1 5 
F T 120 5040 © T 362880 * 


Hæc illi uti dicit valde videbantur ingenioſa & Demonſtrationem petit, 
& poſtea Methodum perveniendi ad has Series, ſuo rogatu a Neutono 
acceperat una cum Seriebus ipſis & Agre intellexerat, & paſtea tamen 
eandem inter Chartas ſuas antiquas invenit ; Sed & ante hoc tempus 
hujuſmodi Artes ei in uſu erant; Seriem enim quandam inter alias 
a Gregorio inventam ad Tangentes naturales ex earundem Arcubus, & 
converſim obtinendas, viz. poſitis Radio r, Arcu = a, Tangente St; 


207 22 6299 
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gente invenire Arcum ejus a = t — — — — T — 
R . : 7. r: art 5d 


+ &c. & converſim ex Tan- 


Hanc Seriem (inquit Commentator) initio Anni 167 1. a Gregorio acce- 
perat, & D. Leibnitius eandem cum amicis in Gallia Hoc Anno ut ſuam 
communicavit, celata Oldenburgi Epiſtola in qua eandem acceperat. 

| Per 
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Fid. p. 63. 65. 45. 41. 
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1 dan 

Per plura hujuſmodi Artificia & Commercia apud tractatum præ- 
dictum invenire eſt, ſed pauca hæc hic ſufficiant; Addemus tantum Te- 
ſtimonium D. Nicolai Fatii Duillierii R. S. S. in diſſertatione de inveſti- 
gatione Geometrica Lineæ breviſſimi deſcenſus, &c. Londini Anno 1699. 
Edita p. 18. ubi hæc leguntur. 

Neutonum primum, ac pluribus Annis Vetuſtiſimum, bujus Calculi inven- 
torem, ipſa rerum evidentia coactus, agnoſco: a quo ultrum quicquam 
mutuatus fit Leibnitius ſecundus us Iuventor, malo eorum, quam meum, fit 
Judicium, quibus viſe fuerint Neutoni Literæ aliique ejuſdem Manuſcript: 
Codices; & eodem tendit Sententia Societatis Regiæ, ad quam D. Leis- 
nitins provocaverot, ad Calcem hujuſce commercii Epiſtolici annexa ; 
quæque eſt ut ſequitur, occaſione nata, ex Vindicatione hujus Inven- 
tionis ſuo proprio Authori a D. Johanne Keil nunc Profeſſore apud 
Oxonienſes, &c. | 

Literas & Literarum Apographa tam que. © in Archivis Regiæ Societa- 
e tis, quam quæ inter Chartas D. Johannis Collinii aſſervantur, & inter 
„ Annos 1669 & 1677, datæ ſunt inſpeximus; & ex his quæ D. Bar- 
% roo, D. Collinii, D. Oldenburgi, & D. Leibnitii Nomen ferebant, 
©: ex fide aliquorum qui eorum Autographa probe noverant, ipſorum 
<« elle certo didicimus. Literas autem quæ Gregorium pre 16 ferebant 
<< Autorem, ipſias eſſe cognovimus Fide Collinii, qui nonnullas earum 
* Gregorio aſſignatas manu ſua exſcripſerat. Ex his omnibus excerpſi- 
mus quæcunque ad rem nobis commiſſam pertinere videntur z atque 
e illa excerpta quæ una cum ipſis Literis jam vobis traduntur, fidel iter 
% & accurate facta eſſe comperimus. Ex his autem Literis Chartiſque 
« nobis conſtat. : „ 

1. D. Leibuitium Anno ineunte 1673. Londini fuiſſe, unde Menſe 
&« Mario vel circiter Pariſios adiit, ubi Literarum Commercium habuit 
% cum D. Collinio intercedente Oldenburgo, uſque in Menſem Septem- 
« brem 1676. Deinde per Londinum & Amſtelodamum Hannoveram re- 
e verſum eſſe. D. autem Collinium Matheſeos peritis ea quæ a D. Nen- 
« tano & Gregorio acceperat lubentiſſime communicaſſe. 

2. D. Leibnitium, cum prima vice Londinum adiit, Methodi cujuſ- 
dam Differentialis proprie ſic dictæ, ſe inventorem perhibuiſſe: Et 
« etiamfi D. Pellius ipfi monſtraverat eandem antea a D. Montono uſur- 
« param fuiſſe, haud ramen fibi Inventoris jura aſſerere deſtitiſſe; 
e cum quia proprio ut aiebat Marte ſua illa inveniſſet, nondum viſis quæ 
* Moutonus prius ediderat, tum quia plurima adjeciſſet. Neque uſ- 
quam mentionem reperimus factam alterius Methodi ejus Differen- 
* rialis przter iſtam Moutoni ante Literas ejus 21 Junii 1677 datas; 
“ hoc eſt Anno integro poſtquam D. Neutoni Epiſtola, 10 Decembris 
e ſcripta, Parifios ipfi communicanda tranſmiſſa fuit ; and quadriennio 


poſtquam D. Collinius eandem Epiſtolam cum Amicis communicare 
| cæpit 
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( 96) 
« cxpit, In hac autem Epiſtola Methodus Fluxionum idoneo harum 
Rerum cognitori evidenter ſatis deſcrivitur, 

2. Ex Literis D. Neutoni 13 Junij 1676 datis, manifeſtum eſt Flu- 
« xjonum Methodum ipſi innotuiſſe, quinquennio prius quam Epiſto- 
« lam illam ſcriberet. Et ex Analy# ejus per Aquationes numero Ter- 
« minorum infinitas, quam Barrovius cum D. Collinzo Menſe Julio Anni 
« 1669 communicavir, conſtat illum etiam ante illud iempus eandem 


« excogitaſſe. | | 
4. © Methodus Differentialis una eademque eſt cum Methodo Flu- 


« ,:-1um fi nomen & Notationis modum exceperis. D. Leibnitius enim 


« eas Quantitas Diferentias appellat quas D. Neutonus Momenta vel 
« FHluxionis: Eaſque Nota Literz [d] defignat, quam non adhibet 
„D. Neutonus. Rem proinde de qua agimus hanc Autumamus efle , 
« non uter hanc uter illam Methodum invenerit; ſed uter Met hodum 
ce ipſam, que unica eft, prior invenerit Simul illos qui D. Leibnitium 
« pro inventore primo habuete, de eo quod inter illum & D. Collinium 
olim interceſſerat Commercio parum aut nihil reſciviſſe opinamur ; 
« neque intellexiſſe D. Neutonm eadem Methodo uſum eſſe, quinde- 
e cim prius Annos quam D. Leibnitius eàm in Actis Eruditorum Lina 
<« evulgare ccepir. ; 3 ED 

« Quibus perpenſis, D. Neutono primum eſſe hujus Methodi inven- 
« torem arbitramur; atque ideo D. Keillium, eandem illi aſſerendo, 
nullo modo D. Leibnitium Calumnia aut injuria affeciſſe, &c“ Hucuſque 
Societas Regia, Cæterum ut finem huic tractatui imponamus, unicui- 
que conati ſumus, & Methodos etiam Tyronibus accommodatas 


exhibere. 
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Epiſtolæ ſequentes 4 D. Leibnitio cum amicis ſuis in 
Gallia & alibi communicate, ad controverſiam præ- 
cedeniem ſpectant. 
Prima ac tertia eſt ipſius Leibnitii, ſecunda Ney toni, 
omnes ad amicum communem. 
Prima circa menſem ' Novembrem del Decembrem Anni 
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1715 ſcripta, non eft Epiſtola tota ſed Addita- 


mentum. | 
P. 8. 


OILA' Monſieur, la lettre dont vous pourtez faire 
<« uſage fi vous le jugez a propos. Je viens maintenant 
e ace qui nous fegarde. Je ſuis ravi que vous eſtes en 
| & Angleterre, il y a dequoy profiter, & il faut avouer 
« qu'il y a la de tres habiles gens, mais ils vondroient paſſer pour etre 
„ preſque ſeuls inventeurs ; & c'eſt en quoy apparemment ils ne reuſ- 

« fironr pas. II ne paroiſt point que M. Newton air eu avant moy la 
« CaraQteriſtique & VAlgorithme infinitefimal, ſuivant ce que M. Ber- 


ce ulli a tres bien Juge : Quoyqu'il luy auroit etè fort aiſe d'y parve - 


« nir Sil s'en fut aviſe, Comme il auroit ete fort aiſe a Hollonius de 
<« parvenir a PAralyſe de Des Cartes ſur les Courbes, Sil Sen etoic 
aviſe, Ceux qui ont ecrit contre moy nayant pas fait difficulté 
« d'attaquer ma candeur par des interpretations forcees & mal fondces; 
ce ils n'auront point le plaifir de me voir repondre a de petites raiſons 
de gens qui en uſent {i mal, & qui d'ailleurs Secartent du fair, II 
« Pagit du Calcul des differences, & ils ſe jettent ſur les Series, cu 
« M. Nemton m'a precede fans difficulte; mais Je trouvay enfin une 
« Methode generale pour les Series, & apres cela Je navoit plus be- 
« ſoin de recourir a ſes extractions. Ils auroient mieux fait de donner 


ce les Lettres entieres comme M. Vallis a fait avec mon conſentement, 
« & il n'a pas eu la moindre diſpute avec moy, comme ces gens la 
« youdroient perſuader au Public. Mes Adverſaires n'ont public du 
« Commercium Epiſtolicum de M. Collins, que ce qu'ils ont crti capable 
« de recevoir leur mauvaiſes Interpretations. Je tis connoiſſance avec 
M. Collins dans mon ſecond Voyage d' Angleterre, car au premier (qui 


Ce L dura. 


(58) 25 
« dura tres pen parceque Jetois venu avec un Miniſtre public) Je 
z © n'avois pas encore la moindre connoiſſance de la Geometrie avancee, 
i | * & rayois rien vu ni entendu du commerce de M. Collins avec mels. 
| | ©® Gregcry & Newton ; comme mes Lettres echangees avec M. Oldenbourg 
* en ce temps la, & quelque temps apres, feront afſez 'yoir. Ce reſt 
* qu'en France que J'y ſuis entre, & M. Hagens m'en donna Pentree. 
© Mais a mon ſecond Voiage, M. Collins me fit voir une Partie de ſon 
* commerce, & y remarquay que M. Newton avoua auſſi fon ignorance 
© ſur pluſieurs choſes, & dit entre autres qu'il ravoirt rien trouve ſur 
ce la Dimenſion des Curvilignes celebres que la Dimenſion de la Ciſ- 
** foide. Mais on a ſupprime tout cela. Je ſuis fache qu'un auſh habi- 
* le homme que M. Newton Selt attire la cenſure des Perſonnes In- 
telligentes, en deferant trop aux ſuggeſtions de quelque flatteurs, 
*© qui Pont voulu brouiller avec moy. | 9 
“ Sa Philoſophie me paroit un peu etrange, & Je ne crois pas 
5 * qu'elle puiſſe Serablir. Si tout corps eſt grave, il faut neceſſaire- 
- ment (quoyque diſent ſes deffenſeurs & quelque emportement qu'ils 
% temoignent) que la gravite ſoit une qualite occulte ſcholaſtique, ou 
< PFefte&t d'un miracle. Jay fait voir autrefois a M. Bayle que tout 
„ce qui neſt pas explicable par la nature des creatures eſt miracu- 
© leux. II ne ſuffit pas de dire, Dieu a fait une telle loy de Nature, 
* donc la choſe eſt naturelle. Il faut que la loy ſoit executable par 
les natures des creatures. Si Dieu donnoir cette loy, par Exem- 
* plea un corps libre, de tourner a Featour d'un certain centre, il fau- 
droit ou qu'il y Joignit d'autres corps qui par leur impulſion Pob- 
e ligeaſſent de reſter toujours dans fon orbite circulaire, ou qu'il mit 
“une Ange a ſes trouſſes; on enfin il faudroit qu'il y concourut ex- 
© traordinairement. Car naturellement il S ecartera par la Tangente. Dieu 
© agit continuellement ſur les Creatures par la conſervation de leur 
« Natures, & cette conſervation eſt une Production continuelle de ce 
c qui eſt Perfection en elles. II eſt intelligentia ſupramundana parce qu'il 
(e ,? 3 7 . . 
« nelt pas Pame du Monde, & n'a pas beſoin de ſenſorium. 
e Te ne trouve pas le vuide demonſtre par les raiſons de M. New- 
* ton ou de ſes SeQateurs, non plus que la pretendue gravite uni- 
<« verſelle, ou que les Atomes. On ne peut donner dans le vuide & 
* dans les Atomes, que par des vues trop bornees, - M. Clark d iſpu- 
tete contre le ſentiment des Carteſiens qui croyent que Dieu ne ſauroit 
e deéſtruire une partie de la matiere pour faire un vuide, mais Je 
* m etonne qu'il ne voye point que ſi Peſpace eſt une ſubſtance differente 
« de Dieu, 90 meme difficultè s' trouve. Or de dire que Dieu eſt 
Peſpace, c'eſt luy donner des parties. L'eſpace eſt Pordre des coexi- 
* ſtences, & le temps eſt Pordre des exiſtences ſucceſſives. Ce ſont de 
* choſes veritables mais ideales, comme les nombres. K 
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< quelquefois que tirer des Conſequences 
quand les data ne ſuffiſent point, il eſt permis (comme on fait quel- 
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La matiere meme n'eſt pas une ſubſtance, mais ſeulement ſubſan- 


tiatum, un Phenomene bien fondE, & qui ne trompe point quand on 
procede en raiſonnant ſuivant les loix ideales de l'Arithmetique 
de la Geometrie & de la Dynamique, &c. Tout ce que Pad- 
yance en cela paroiſt demontre. A propos de la Dynamique ou de 
la Doctrine des forces, Je metonne que M. Newton & ſes ſefta- 
teurs croyent que Dieu a fi mal fait fa Machine, que Sil n'y met- 
tois la main extraordinairement, la Montre ceſſeroiĩt bien tot d'aller. 
Ceeſt d'avoir des idees bien <troites de la ſageſſe & de la puiſſance de 
Dieu. Pappelle extraordinaire toute ——_ de Dieu, qui de- 
mande autre choſe que la conſervation des Natures des Creatures, 
Ainfi quoy que Je croye la Metaphyſique de ces Meſſieurs 1i, a nar- 
row one, & leur Mathematique aſſez arrivable; le ne laiſſe pas d'eſti- 
mer extremement les Meditations Phyſico-Mathematiques de M. 
Newton ; & vous obligeriez infiniment le public, Monfieur, fi vous 
portiez cet habile homme a nous donner juſqu'a ſes Conjectures en 
Phy ſique. Papprouve fort ſa Methode de tirer des Phenomenes ce 
qu'on en peut tirer ſans rien ſuppoſer, _ meme ce ne ſeroit 
Conjecturales. Cependant 


quefois en dechifrant) d'imaginer des Hypotheſes ; & fi elles ſont 
heureuſes on S' tient proviſionellement, en attendant que des nou- 
velles Experiences nous apportent nova Data, & ce que Bacon apelle 
experimenta crucis, pour choifir entre les Hypotheſes. Comme Pap- 
prends que certain Anglois ont mal repreſente ma Philoſophie dans 
leur Tranſactions, Je ne doute point qu'avec ce que Je vous mande 
icy, Je ne puiſſe etre juſtife. Je ſuis fort pour la Philoſophie ex- 
perimentale, mais M. Newton Sen ecarte fort quand il pretend que 
toute la matiere eſt peſante (ou que chaque partie de la matiere 
attire chaque autre Fine! ce que les Experiences ne prouvent nul- 
ment, comme M. Hugens a deja fort bien juge; la matiere gravi- 
fique ne ſauroit avoir elle meme cette peſanteur dont elle eſt la 
cauſe, & M. Newton napporte aucune Experience ni raiſon ſuffi- 
ſante pour le vuide & les Atomes ou pour Pattrattion- mutuelle ge- 
nerale. Er parce qu'on ne fait pas encore parfaitement & en derail 
comment ſe produit la gravite ou la force elaftique, ou la magne- 
tique, Sc. On n'a pas raiſon pour cela d'en faire des Qualitez oc- 
cultes Scholaſtiques ou des Miracles; mais on a encore moins raiſon 
de donner des bornes a la ſageſſe & à la puiſſance de Dieu, & de 
luy attribuer un ſenſorium & choſes ſemblables. Au refte, Je meton- 
ne que les Sectateurs de M. Newton ne donnent rien qui marque 
que leur maiſtre leur a communique une bonne Methode, Jay eté 
plus heureux en Diſciples, ö 
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Leiceſter- F, zelds, 15 
S I R, London; Feb. 26, 17-5. 


O U know that the Commercium Epiſtolicum contains the 
antient Letters and Papers preſerved in the Archives and 
Letter-Books of the Royal Society and Library of Mr. 
4 Collins relating to the Diſpute between Mr. Leibnitz and 
Doctor Keill, and that they were collected and publiſh'd by a 
numerous Committee of Gentlemen of ſeveral Nations appointed 


by the Royal Society for that purpoſe, Mr. Leibnitx has hitherto 


avoided returning an Anſwer to the ſame; for the Book is matter 
of Fact and uncapable of an Anſwer. To avoid anſwering it he 
pretended the firſt Year that he had not ſeen this Book, nor had Lei- 
ſure to examine ir, but had defir'd an eminent Mathematician to ex- 
amine it. And the Anſwer of the Mathematician (or pretended 
Mathematician) dated June 7, 1713. was inſerted into a defamatory 
Letter dated Fuly 29 following, and publiſh'd in Germany without the 
Name of the Author or Printer, or City where it was printed. And 
the whole has been fince tranſlated into French, and inſerted into an- 
other abuſive Letter (of the ſame Author, as I ſuppoſe) and anſwer'd 
by Dr. Keill in July, 1714; and no Anſwer is yet given to the Doctor. 

Hitherto Mr. Leibnitz avoided returning an Anſwer to the Commer- 
cium Epiſtolicum, by pretending that he had not ſeen it. And now 
he avoids ir, by telling you, That the Eugliſh ſhall not have the 
Pleaſure to ſee him return an Anſwer to their {lender Reaſonings (as 
he calls them) and by endeavouring to engage me in Diſputes about 
Philoſophy, and about ſolving of Problems; both which ate nothing to 
the Queſtion. | | 

As for Pbilgſcphy, he colludes in the Significations of Words, 
calling thoſe things Miracles which create no Wonder ; ard thoſe 
things occult Qualities, whoſe Cauſes are occult, tho' the Qualities 
themſelves be manifeſt; and thoſe things the Souls of Men, which 
do not animate their Bodies. His Harmonia Preftabilita is miracu- 
lous, and contradicts the daily Experience of all Mankind ; every 
Man finding in himſelf a Power of ſeeing with his Eyes, and moving 
his Body by his Will. He preters Hypotheſes to Arguments of In- 
duction drawn from Experiments, accuſes me of Opinions which 
are not mine; and inſtead of propofing Queſtions to be examin'd 
by e before they are admitted into Philoſophy, he pro- 
poſes Hypotheſes to be admitted and believed before they are ex- 
amin'd: But all this is nothing to the Commercium Epiſtolicum. 


He 
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He complains of the Committee of the Royal Society, as if 
had acted partially in omitting what made againſt me; but he fail: 
in proving the Accuſation. For he inſtances in a Paragraph concerning 
my Ignorance, pretending that they omitted. it, and. yet you will find 
it in the Commercium Epiſtolicum, pag. 74. lin. 10, 11. and I am not a- 
mamed of it. He faith, That he law this Paragraph in the 8 of 
Mr. Collins when he was in London the ſecond time; that is, inOfaba: 
1676. lt is in my Letter of the 24th of Ofob. 1676. and therefore he then 
jaw that Letter. And in that and ſome other Letters writ. before that 
Time, I deſcribd my Method of Fluxions. And in the ſame Letter 
I deſcribed alſo two al Methods of Series, one of which is now 
claimed from me by Mx. Leibniiic . 
I believe you will think it reaſonable, that Nx. Teibuitt be conſtant 
to himfelf, and ſtill acknowledge what he acknowledged above 1 
Years ago, and ſtill forbeat to contradict what he forbore to contradit 
in thoſe Days. % i e 1 N e 1 
In his Letter of the 20th of May 1675. he acknowledg'd the Receipt 
of a Letter from Mr. Oldenburg, dated the 15th of Anu 1675. with 
ſeveral converging Series contained therein. Abd | expeft from him, 
that he ſtill acknowledge the Receipt: thereof. Many Gentlemen of 
Ttaly, France and Germany (your ſelf being one of them) have ſeen 


the original Letters, and the Entries thereof in the old Letter-Books of 


the Royal Society; and the Series of Gregory is in the Letter of the 
1 2 : April 1675. and in Gregory's Original Letter dated the 25th 

of Feb. 1671. | en 213 fp. cds Hegel 11 
In a [lacker dated the 12th of May 1676. (ſeen by the ſame Gentle- 
men) he acknowledged that he then wanted the Method for finding 
a Series for the Arc whoſe Sine was given, and by conſequence that 
he wanted it when he wrote his Letter of the 24th of O&ober 1674. and 

expect that he ſtill acknowledge it. | 12008 
In the Acta Eruditorum for May 1700. in Anſwer to Mr. Fatio, who 
had ſaid, That I was the oldeſt Inventor by many Years, Mr. Leibnitz 
acknowledged that no Body, ſo far as he knew, had the Method of 
Fluxions or Differences before me and him; and that no body before 
me had proved by a Specimen made publick that he had it. Here he 
allowed that I had the Method before it was publiſhed, or communi- 
cated by him ro any Body in Germany; that the Principia Philoſophie 
were a Proof that 1 had it, and the firſt Specimen made publick ct 
apply ing it to the difficulter Problems: And 1 expect that he ſtill con- 
tine to make the ſame Acknowledgment. At that Time he did nct 
deny what Mr. Fatio affirmed, and nothing but want of. Candor can 
make him unconſtant to himſelf. TRE 2? 
In a Letter to me dated the th of March 1693. and now in the Cuſto- 
dy of the K. S. he wrote, Mirificè On Geometriam tuis TON 
| ſe 
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ad edito Priucipiorum opere, oſtendiſti patere tibi; qua Auahyſ vecepte non 
Jo unt, 88 ſum = quoque Not is commodis adhibitis, que Differen- 
tias ( Summas exhibent, Geometriam illam quam tranſcendentem appollo, Ana. 
H guodammodo ſubjicere, nec res male proceſit. And what he then acknow- 
ledged, he ought ſtill to acknowledge. we | 
In his Letter of the 21ſt of June 1677. writ in Anſwer to mine of 
the 24th of October 1676. wherein I deſcribed my Method partly in plain 
Words, and partly in Cyphers; he ſaid, That he agreed with me, 
that the Method of Tangents of Sluſſus was not yet made perfect, and 
then ſer -down a differential Method of Tangents publiſhed * by 
Dr. Barrow in the Year 1570, and diſguiſed it by a new Notation, pre. 
tending that it was his own, and ſhewed how it might be improv'd, 
fo as to perform thoſe Things which I had aſcribed to my Method, 
and concluded from thence, that mine differ d not much from his, - 
fpecially fince it facilitated Quadratures. And in the Ada Errditorum 
for Octob. 1684. in publiſhing the Elements of his Method, he added, 
Thar it extended to the difficulter Problems, which without this Me- 
thod, or another like it, could not be managed ſo eafily. He under- 
_ Rood therefore in thoſe Days, that in the Year 1676, when | wrote my 
Aid Letter, 1 had a Method which did the ſame Things with the 
Method which he calls Differential, and he ought ſtill to acknowledge 
it; eſpecially now the Sentences in . Cyphers are decyphered, and 
other Things in that Letter relating to the Method are fully explained, 
and the Compendium mentioned therein made publick. 
In his Letter of the 27th of Auguſt 1676. he repreſented, that he did 
not believe that my Methods were ſo general as I deſcribed them in 
my Letter of the 13th of June preceeding, and affirmed that there 
were many Problems ſo difficult, that they did not depend upon E- 
quations nor Quad ratures, ſuch as (amongſt many others) were the In- 
verſe Problems of Tangents. And by theſe Words he acknowledged 
that he had not yet found the Reduction of Problems-to differential 
Equations. And what he then acknowledged, he acknowledged again 
in the Ada Eruditorum for April 1691, pag. 178. and ought in Candor 
to acknowledge ſtill. 8 
Doctor Vallis in the Preface to the two firſt Volumes of his Works, 
publiſhed in April 1695, wrote, That I in my two Letters written 
in the Year 1676, had explained to Mr. Leibnitz the Method (called 
by me, The Method of Fluxions, and by him, Fhe Differential Method) 
invented by me Ten Years before or above (that is, in the Year 1666, 
or before: ) and in the Letters which followed between them, Mr. Leih- 
„ nitx had notice of this Paragraph, and did not then con- 
See Halles tradict ir, nor found any Fault with it; and Lexpect that 


4 => he ſtill forbear to-contradict it. 
| | | But 
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- Bat as he has lately attacked me with an Aceuſation which amounts 
to Plagiary; if he goes on to accuſe me, it lies upon him by the 
Laws of all Nations to prove his Accuſation, on Pain of being ac- 
counted guilty of Calumny. He hath hitherto written Letters to his 
Correſpondents, full of Affirmations, Complaints and Reflections, 
without proving any thing. But he is the Aggreſſor, and ir lies upon 
him to prove his Charge. | : 

I forbear to deſcend further into Particulars, you have them in the 
Commercium Epiſtolicum, and the Abſtract thereof, to both which 1 refer 


you: 1 am, 
IR. 
Tour moſt Humble, and 


moſt Obedient Servant.” 


— 


Aonſieur, 

„EST fans doute pour Famour de la verite que vous vous etes 
chargé d'une eſpece de cartel de la part de M. Newton, Te nay 
point voulu entrer en lice avec des enfans perdus, qu'il avoit detaches 
contre moy ; ſoit qu'on entende celuy qui a fait PAccuſateur ſur le 
fondement du Commercium Epiſtolicum, ſoit qu'on regarde la Preface 
* pleine d aigteur qu'un autre a miſe devant la nouvelle Edition de ſes 
Principes. Mais puiqu'il veut bien paroitre luy mème, je ſeray bien 
< aiſe de luy donner ſatis faction. 9 
ſe fus ſurpris au commencement de cette Diſpute d' apprendte 
qu'on macuſoit d'etre PAggreſſeur; car je ne me ſouvenois pas 
d'avoir parle de M. M que d'une manere fort obligeante. Mais je 
vis depuis qu'on abuſoir pour cela d'un Paſſage des Attes de Leipzig 
du Janvier 1705. ou il y a ces mots: Pro diſferentiis L... fianis, D. 
N. . uus adhibet, ſemperque adbibuit Fluxiones; ou l' Auteur des 
Remarques ſur le Commercium Epiſtolicum dit, pag. 108. Senſus verbo- 
< rum. eſt, quid N.. . . uns Fluxtones differentiis L... tianis ſuliſlituit. 
Mais c'eſt une Interpretation maligne d'un homme qui cherchoir 
* noiſe ; Il ſemble que PAuteur de paroles inſere dans les Actes de Leiy- 
* z7g a voulu y obvier tour expres, par ces mots, adhibet ſemperque ad- 
*-hiþuit z pour inſinuer, que ce n'eſt pas apres la veue de mes differen- 
ces, mais deja auparavant, qu'il Seſt fervi de Fluxions. Er je deſie 
© qui que ce ſoit de donner un autre but raiſonnable a ces Paroles, ſemper- 
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aue adbibuit. Au lieu qu'on ſe ſert du mot fubſituit, en parlant de 


© ce que le Pere · Fabri avoit fait apres Cavallieri. D'ou il faut con- 
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n'a pas droit de Sen plaindre. Si 


clure on que M. M. Seſt laiſse tromper par un homme qui a empoi- 
ſonrè ccs Paroles des Actes, qu'on ſuppoſoit avoir pas eté publices 
ſans ma connoiſſance, & ꝰeſt imagine qu'on luccuſoit d erre Plagiaire; 
ou bien qu'il a eté bien aife de trouver un pretexte de s attribuer ou 
faire attribuer privement Invention du nouveau Calcul (depuis 
qu'il en remarquoit le ſucces, & le bruit qu'il faifoit dans le Monde) 
contre ſts Connoiſſances contraires avouces dans fon Livre des Princi- 
pes, pag. 253. de la premiere Edition, Si Fon avoir fait connoitre 
qu'on trouvoit quelque Difficulte, ou ſujet de plainte dans les Pa- 
roles des Actes de Leipzig, je ſuis aſſure, que ces Meſſieurs qui ont 
part a ces Actes, aurotent donne un plein contentement; mais il ſem- 
le qu'on cherchoir un pretexte de rupture. 
Je ray pas eu connoiflance du uumerous Committee of Gentlemen 
of ſeveral Nations relating to the Diſpute; car on ne m'en a donne au- 
cune part, & je ne ſay pas encore preſentement les Noms de tous ces 
Commiſſaires, & particulierement de ceux qui ne ſont pas des Iſles 
Britaniques, je ne crois pas qu'ils approuvent tout ce qui a eté 
mis dans I'Ouvrage publiè contre moi. | 


2 7 


* Il eft aise a croire que Pay etè quelque temps a Vienne, avant 
que @avoir vo le Commercium Epiſtolicum deja public, quoique Jen 
euſſe des Nouvelles. Ainfi un ami ſachant cela, auſh zele pour moi 


que les ſeconds de M. NM. le peuvent ctre pour luy, a publié une Pa- 


pier, que M. N. appelle dittamatoire (defamatory Letter.) Mais cette 
iece netant pas plus forte que ce 8 a public contre moi, M. N. 
Pon ra pas marque PAuteur ni le 
Lieu de Plmpretfion du Papier; on connoit aſſez le Nom & le Lieu 
de PAuteur_ce la Lettre y inſerèe d'un excellent Mathematicien que 
Tavois prie de dire ſon Sentiment ſur le Commercium, & cela ſuffit. 
M. NM. (dont les Partiſans ont marque qu'il ne leur eroit pas inconnu) 
Pappelle un Mathematicien ou pretendu Mathematicien ; & apres 
avoir fait inutilement des efforts pour le gagner, il le mépriſe contre 
Popinion publique, qui le met entre ceux du premier rang, & con- 
tre Pevidence des choſ:s verifices par ſes découvertes. 
Lors que j eus enfin le Commercinm Epiſfolicmm, je vis qu'on $'y E- 
cartoir entirement du but, & que les Lettres qu'on pubiioit ne con- 
tenoient pas un mot qui peut faire revoquer en doute mon Invention 
du Calcul des Differences dont il s'agiſſoit. Au lieu de cela je re- 
marquay qu'on fe jettoit ſur les Series, ou Von accorde Pavantage 
a M. N. & que les Remarques contenoient de Gloſes mal tourréss, 
pour tacher de me decrier par des foukgons ſans fondement queique 
tois ridicules, & quelquetois forges contre la Conſcience de quelques 
* UNS 


= =... > | 
* uns de ceux qui en Etoient les auteurs ou approbateurs. 
* Pour repondre donc de point en point a l'Ouvrage publiè contre 
© moi, il falloit un autre Ouvrage auſſi grand pour le moins que ce- 
lay la, il falloit entrer dans un grand detail de quantité de Minu- 
© ries paſſces il y a 30 ou 40 Ans dont je ne me fouvenois gueres ; il me 
* falloit chercher mes vieilles Lettres, dont pluſieurs ſe ſont perdues, 
* ontre que le plus ſouvent, je ray pas garde les Minutes des miennes; 
& les autres ſont enſerelies dans un grand tas de Papiers, qui je ne 
pouvois Cebrouiller qu'avec du Temps & de la Patience. als je 
© n'en avois gueres le loiſir, erant charge preientement d'Occupations 
© Pune toute autre Nature, 
De plus je remarquay que dans la Publication du Commercinm E- 
* piftolicum on a ſupprime des endroits qui pouvoient Etre au deſadvan- 
„tage de M. N. au lieu qu'on n'y.a rien omis de ce qu'on croyoit 
pouvoir tourner contre moi par des gloſes forcees. Comme je ray 
pas daigré lire le Commercium Epiſtolicum avec beaucoup d'atten- 
tion, je me ſuis trompe dans PExemple que Jay cite, n'ayant pas pris 
garde, ou ayant oublie qu'il $'y trouvoit; mais Jen citeray un autre: 
M. N. avouoit dans un des ſes Lettres a M. Collins, qu'il ne pouvoit 
point venir a bout des Sections ſecondes (ou Segments ſeconds) de 
Spheroides ou corps ſemblables: mais on n'a point inſerè ce Paſſage 
ou cette Lettre dans le Commercium Epiſtolicum; il auroit été plus 
ſincere par rapport a la Diſpute, & plus utile au public, de donner 
le Commerce litteraire de M. Collins tout entier, 14 ou il contenoit 
quelque choſe qui meritoit d'etre l; & particulierement de ne pas 
tronquer les Lettres, car il y en a peu parmi mes Papiers, ou dor.t 
il me reſte des Minutes. 
Ainſi tout conſiders, voyant tant de marques de malignite & de 
chicane, je crùs ind igne de moi d'entrer en diſcuſſion avec des gens 
ui en uſoient fi mal. Je voyois on les refutant on auroitde la peine 
3 Eviter des Reproches, & des Expreſſions fortes, telles que meriroit 
leur Proceeds ; & je wavois point envie de donner ce Spectacle au 
Public, ayant deſſein de mieux employer mon temps, qui me doit 
etre precieux, & mepriſant aſſez le Jugement de ceux qui fur un 
tel Ouvrage voudroient prononcer contre moi, d autant que la Societe 
Royale mème ne 1a point voulu faire; comme je Pay appris par un 
Extrait de ſes Regiſtres. 
je ne crois point d'avoir dit (comme M. M me a les 
* Anglois rauroient point le plaiſir de me voir repondre a des raiſon- 
© nements fi minces ; car je ne crois point que tous les Anglois faſſent 
leur Cauſe de celle de M. NM. il y en a de trop habiles & de trop 


honnèſtes pour <Epouſer les paſſions de quelquesuns de ſes adhe- 
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Apres cela, il m'accuſe d'avoir voulu faire diverfion, en combat- 
tant fa Philoſophie, & en voulant Vengager dans des Problemes; mais 
quant ala Philoſophie, Fay donnè publiquement quelque - choſe de 
mes Principes ſans attaquer les ſiens; fi ce neſt que par Occaſion 
* Jen ay parle dans des Lettres particulieres, depuis qu'on men a donné 
© ſujer, & pour ce qui eſt des Problemes, je n'ay garde d'en propoſer 
A M. N car je ne voudrois pas m'y engager quand on m'en propoſe- 
© roit a moi, nous pouvons nous en diſpencer a Page ou nous ſommes, 
* mais nous avons des amis qui y peuvent ſuppleer a notre Defaut. 

Je ne veux poiat entrer icy dans le detail de ce que M. N. dit un 
peu aigrement contre ma Philoſophie, car pour la ſienne, ce n'en eſt 
point le lieu. Papelle Miracle tous Evenement qui ne peut ctre ar- 
* rive que par la Puiſſance duiCreateur, ſa Raiſon netant pas dans la 
„Nature des Creatures, & quand on veut neamoins [attribuer aux 
 qualitcs ou forces des Creatures, alors Pappelle cette Qualité une Qua- 
© lit occulte à la Scholaſtique; Celt a dire, qu'il eſt impoſſible de rendre 
* manifelte, telle que ſeroĩt une peſanreur primitive; car les Qualites 
© occultes qui ne {oat point Chimeriques, ſont celles dont nous igno- 
* rons la cauſe, mais que nous n'excluons point; & Jappelle Ame 
de Phomme cette Subſtance ſimple qui gappergoit de ſe qui ſe paſſe 
dans le corps humain, & dont les Appetits ou Volomes ſont uivis 
par les Efforts du Corps. Je ne piefcre pas les Hypotheſes aux Ar. 
' 3 tirez de l'Induction des Experiences, mais quelquefois on 
fait paſſer pour Inductions generales ce qui ne conſiſte qu'en Obſer- 
* vations particulieres, & quelquefois on veut faire paſſer pour une 
* Hypothele ce qui eſt demonſtratif. L'Idee que M. NM. donne icy de 
mon Harmonie preetablie n'eſt pas celle qu'en ont quantire d'habiles 
gens hors d'Angleterre, & quelques uns en Angleterre; & je ne crois 
pas que vous meme Monſ. en ayez eu une ſemblable, ou Payes 
maintenant, a moins que d Etre bien change. 

* Je way jamais nic qu'a mon ſecond Voyage en Angleterre Jaye vo. 
quelques Lettres de M. N. chez Monſieur Collins, mais je n'en ay ja- 
* mais vi ou M. N. ait explique {a Methode des Fluxions, & je nen 
trouve point dans le Commercium Epiſtolicum. | 

* Je ne pas vii. non plus qu'il ait explique la Methode des Series 
que je mattribue, je crois qu'il veut parler de celle ou je prends une 
Series arbitraire, Je Vay fait avant mon ſecond retour en Angleterre. 
Je ne nie pourtant pas, que M. N. n'eut pu Pavoir auſſi, & ce neſt. 
pas meme une Invention fort difficile. | 

M. N. veut que Javoue, & que Jaccorde ce que Jay avouẽ ou ac- 
* corde il y a 15 Ans, ou autrement on devroit en attendre de luy au- 
tant; car il y a maintenant deux fois quinze Ans, que dans la. 
* premiere Edition de ſs Principes, pag. 253, 254. il maccorde In- 

| vention. 
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vention du Calcul des Differences, independement de la ſienne, & de- 
puis il Seſt avisé je ne ſcay comment de faire ſoutenir le con- 
traite. | | ; | 

Il eſt bon de ſavoir qua mon premier Voyage (Angleterre en 1673. 
© ie mavois pas la moindre connoiſſance des Series infinies, telles que 
M. Mercator venoit de donner, ny d'autres matieres de la Geome- 
trie avancèe par les dernieres Methodes, je n'etoĩs pas mème aflez - 
« vers6 dans PAnalyſe de Des Cartes, je ne traitois les Mathematiques 
que comme un Parergon, & je ne lavois guere que la Geometrie 
« practique vulgaire quoy que Jeuſle yu par hazard la Geometrie 
des indivifibiles de Cavalleri, & un Livre de Pere Lectand, ou il don- 
© noit les Quadratures des Lunules & Figures ſemblables, ce qui m'a- 
« yois donne quelque curioſitè; mais je me divertiſſois pluftòôt aux 
« proprieteZz des Nombres, a quoy le petit Traiié que Javois public 
« preſque petit garcon de VArt des Combinaiſons en 1666 mavoit 
dont occaſion, & ayant obſerve des lors Lu ſage des Differences pour 
© les Sommes, je Lap liquay a des ſuites de Nombres. On voit bien 
© par mes premieres Lettres cechange?s avec M. Oldenboug, que je ne 
© trois guere alle plus avant, àuſſi navols je point alors la connoiſſance 
de M. Callins, quoy qu'on ait feint malicieuſement le contraire. 

« Ce fut peu a peu que M. Hugens me fit entter en ces matieres, 
quand je le pratiquois a Faris, & eela Joint au Traite de M. Mey- 
© cator (que j'avois rapportè avec moi d'Angleterre parce que M. Pell 
© m'en avoit parle) me fit trouver environ vers la fin de PAn x673 ma 
Quadrature Arithmetique du Cercle qui füt fort approuve par M. 
Hugens, & dont je parlay a M. Oldenbowg dans une Lettre de PAn 
1674. alors ny M. Hugens ny moi, nous ne ſavions rien des Series de 
M. N. ny de M. Gregory. Ainſi Js Crus etre le premier qui eut donne 
la valeur du Cercle par une ſuite de Nombres rationaux; & M. Hu- 
Cc. gens le crut Auſſi, Jen Ecriv1s {ur ce ton la a M. Oldenbourg qui me 
< repondit qu'on avoit deja de telles Series en Angleterre, & on 
« yoit par ma Lettre du 15 Juillet de 1674. & par la reponſe de M. 
Oldenbourg du 8 Decembre de la meme Annèe que qe nen devois avoir 
aucune connoiſſance alors, autrement M. Oldenbourg nauroit pas 

manquè de me le faire ſentir, ſi luy ou M. Collins mien euſſent com- 
munique quelque choſe; mais je ne ſavois pas alors les Extractions 
des Racines, des Equations par des Series, ny les Regreſſions ou PEx- 
traction d'une Equarion infinie; 7 etois encore un peu. neuf en ces 
« matieres, mais je trouvai pourtant bientot ma Methode generale par 
des Series arbitraires; & J entray enfin dans mon Calcul des difte- 
« rences, ou les obſervations que J avois faites encore fort jeune ſur les 
© differences des ſuites des Nombres, contribuerent a m'ouvrir les 
yeux; car ce meſt pas par les Fluxions des lignes, mais par les dif- 
Eh ferences 
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© ferences des Nombres que Jy ſuis venu, en confiderant enfin que ces 
differences appliquees aux grandeurs qui croifſent continuellement, 
* Fevanouiſſent en comparaiſon des grandevrs differentes, au lieu qu'elles 
« {ublifienr dans les ſuites des Nombres. Et je crois _ cette Voye 
* eſt la plus analytique, le Calcul Geometrique des differences qui eſt 
je mEme que celuy des Fluxions, n'etant qu'un cas ſpecial, devient 
plus commode par les evanouiſſements. | 
M. N. allegue par apres les paſſages, on Faccorde qu'il y a un Cal- 
© cul approch int de mon Calcul des differences, mais il pourra bien ſe 
ſouvenit qu'il men a accorde autant, & S'il luy eſt permis de ſe retracter, 
© -pourquoy ne me ſera ril pas permis d'en faire autant? Sur tout apres 
< les verifimilitudes que M. Bernouilli a remarquees, Jay une ſi grande opi- 
nion de la Candeur de M. A. que jePay crũ fur fa parole, mais le voy- 
ant conniver a des accuſations dont la fauſſete luy eſt connue, il-e- 
toit naturel que je commercaſle de douter. 
Je ne puis avouer ny defavouer aujourd huy d'avoir Ecrit, ou receu 
des Lettres Ecrites il y a plus de 40 ans telles qu'on les a publices, je 
ſuis oblige de men rapporter a ce qui ſe trouve dans les Papiers 
qu'on cite, mais je ne remarque rien contre moi dans celles que M. N. 
allegue du 15 Avril & 20 May 1675. & du 24 Octobre 1676. ſinon 
* dans les fauſſetez du Gloſateur, je crois que C etoit purement par di- 
ſtraction dans un ſejour comme celuy de Faris, ou je m'occupois a 
* bien d'autres choſes encore qu'aux Mathematiques, & par Feloigne- 
* ment que Pavois des Calculs, dont je craignois la longueur, que Jay 
demandè quelquefois à M. Oldenbourg la Demonſtration ou la Methode 
© d'arrirer a certaines choſes ou 'Paurois bien pu arriver moi mème. 
par exemple, je crois d'avoir deja eu au douze de May 1676. ma 
Methode d'une Series Arbitraire, qui m'auroit pu mener a des Se. 
ries dont Jy demande la raiſon. Car ayant conſulte mon vieux 
Traité de Ia Quadrature Arithmetique acheve quelque temps avant 
ma ſortie de France, je me'ſers de la Series Arbitraire, cependant les 
Series marquees dans cette Lettre ſont une choſe dont je conſens 
deEtre redevable a d'autres, & je crois de ne les avoir pas meme con. 
nues en 1674. | hk 
* Nentendant pas bien ce que M. N. allegue des Actes de Leipzig 
| © de May 1700, jy ay regarde, & je trouve qu'il n'en a pas bien 
pris le ſens. Il n'y eſt point parle dePlnvention du nouveau Calcul des 
+ differences, mais d'un artifice particulier des Maximis & Minimis, 
qui en eſt independant, & dont je m'etois avise- bien du temps avant 
que M. Bernoulli eur proposè ſon Probleme de la plus courte deſcente 
mais dont je jugeois que M. N. ſe devoit ètre avisé avſh, lors qu'i 
* © avoit donné la figure de ſon Vaiſſeau dans ſes Principes. Ainſi Jay 
voulu dire, qu'il a fair connoitre publiquement avant moi, qu'il poſ: 
| * ſedoit 
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ſedoit cet Artifice, ce que je ne pouvois pas dire du Calcul des Dif. 
. ferences & des Fluxions puiſque en avois fait voir Purllite publi- 
quement avant la publication de ce Livre. Cet Artifice particulier 
de Maximis & Minimis welt point neceſſaire, quand ils Sagir ſim- 
plement d'une grandeur (car alors la Methode de M. Fermat per- 
fectionèe par les nouveaux Calculs ſuffit) mais quand il Sagit de 
toute une Figure qui doit faire le mieux un effect demandé, il faut 
autre choſe. | 
M. NM. hazarde icy une accuſation mais, qui va tomber ſur luy 
* mEme. Il pretend que ce que j ay Ectit pour luy a M. Oldenbourg en 
* 1677. eſt un deguiſement de la Methode de M. Barrow, Mais 
comme M. NM. avoue dans Ia Pag. 253 & 254. dela premiere Edition 
« de ſes Principes, Me ipſi (tunc Met hodum communic4ſſe à Met bodo 
jzſus vis abludentem praterquam in verborum & notarum formulis, il 
s enſuivra que fa Methode auſſi n'eſt qu'un deguiſement de celle de 
© M. Borrow, | | | 8 

5. Je hy que luy & moi nous ſerons aiſement quites de cette accu- 
* ſation : Car une infinite de gens liront le Livre de M. Barrow, fans y 
trouver notre Calcul; il eſt vray que feu M. T{chirnhans qui S ap- 
« perceut un peu tard de Tavantage de ce Caleul pretendoir qu'on 
© pouvoit arriver à tout cela par les Merhodes de M. w. Comme 
* I 4bbe Catelan Frangois pretendit que meme Analyſe de Des Cartes 
_ © ſuffiſoir pour toute ces choſes, mais il etoit plus aise de le dire que 

de le montrer. 

* fi quelqu'un a proſitè de M. Barrow, ce ſera plus tot 
M. NM qui a <tudie ſous luy que moi qui (autant que je puis m'en 
„ Touvenir,) way veu les Livres de M. Barrow qu*'z mon ſecond Voy- 
'« age d'Angleterre, & ne les ay jamais [tos avec attention, parce qu'en 
« Voyant le Livre je nYappergus que par la conſideration du Triangle 
. CharaQeriſtique (dont les Corez ſon les Elements de PAbſeifſe,de Or- 
donne & de la Courbe) ſemblable a quelque Triangle aſhgnadle, 
« Jetois venu comme en me jouant aux Quadratures, Surfaces & Jolides 
dont M. Barrow avoit remply un Chapitre des plus confiderables de 
. ſes Legons, outre que je ne ſuis venu a mon Calcul des Differences 
dans la Geometrie qu'apres en avoir vd Puſage (mais moins confi- 
derable) dans les Nombres, comme mes premieres Lettres dans le 
« Commercium Epiſtolicum le peuvent infinuer. Il fe peut que M. Bar- 
crow en ait plus ſu qu'il n'a pas dit dans fon Livre, & qu'il a donne 
. des Lumieres à M. N. que nous ne ſavons pas, & fi Jetois ſemblable 
a certains temeraires, je pourrois aſſeurer fur de fimples ns 
e ſans autre fondement que le Calcul des Fluxions de M. N. qu'el qu'il 


puiſſe Etre, luy a ere enſeignè par M. Barrow, 
& 5 Ff -: =_— 


a KXR „ „ 


(110) 1 
On peut bien juger que lors que j ay parle en 1676. des Problemes 
qui ne dependoient, ny des Equations, ny des Quadratures, Jay vou- 
lu parler des Equations telles qu'on connoiſſoit alors dans le monde; 
Cota dire, des Equations de PAnalyſe ordinaire. Et on le peut ju- 
ger de ce que Fajoure les Quadratures comme quelque choſe de plus 
que ces Equations, Mais les Equations Differentielles vont au de la 
meme des Quadratures, & Pon voit bien que Jentendois meme parler 
des Problemes qui vont a ces ſortes d'Equations inconnues alors au 
Public; cette objection ſe trouvoit deja dans les remarques an Commer- 
cium, mais je n'avois point crũ que M. M. etoit capable de Temployer. 
Je juge par un endroit de ma Lettre du 27 d'Aouſt 1676. (pag. 65. 
du Commercium Epiſtolicum) que je devois deja avoir alors Pouverture 
du Calcul des Differences; car Jay dit d'avoir reſolu d*abord par 
une certaine Analyſe (certa. Auahſi ſolvi) le Probleme de M. de Beaune 
propose a M. Des Cartes; fi cette Analyſe n'etoĩt que cela, ou le peut 
reſoudre ſans cela; & je crois que Monſieur Hugens & Monſieur 
Barrom Vauroient donné au beſoin comme beaucoup d'autres choſes, 
mais ſelon ma maniere de noter, ce neſt qu'un jeu; je trouve une pe- 
tite faute dans cette Page, il y a Indus nature au lieu de , natu- 
ra, mais cette faute etoĩt ancienne, & ſe devoit deja trouver dans la 
copie de ma Lettre du 24 d' Octobre 1676. pag. 86. du Commercium) 
Hos caſus vix numeraverim inter luſus nature, Je n'avois point enten- 
N qu'il vouloit dire, mais a preſent je vois Porigine de la me- 
priſe. | T HY Ye” 
* Je ne ſaurois dire avjourdhuy fi Pay remarque le paſſage de M. Val. 
lis, ou il dit que M. N. ſavoit deja la Methode des Fluxions en 1666. 
Mais quand je I'aurois remarque,je.Paurois laiſse paſſer apparemment, 
c 
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etant fort porte alors a croire M. M. ſur ſa parole. Mais fon der- 

nier procede- m'a force d'etre plus circomſpett a cer egard. 

M. I. dit que je Pay accuse.d'Etre plagiaire, mais ou eſt ce que je 
Pay fait? Ce ſont ſes adherens qui ont paru intenter cette accuſation 
© contre moi, & il y a connive, Je ne ſay pas s'il adopte entierement ce 
* qu'ils ont public, mais je conviens avec luy, que la malice de celuy 
« qui intente une telle accuſation fans la prouver, le rend coupable de 
© calomnie. 

Il finit fa Lettre en maccuſant detre l'aggreſſeur, & Pay commence 
celle cy en prouvant le contraire. II ſera fort ais de vuider ce point 
* preliminaire. Il y a eu du meſentendu, mais ce weſt pas ina faute ; 
au reſte je ſuis avec Zele. _ 


Monfeur, | | 
Hannover,  PFitretres Humble & tres Obeiſſant Serviteur. 
ce 9d Avril 1916, : Leibnitz, 
| TD Cum 
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Gum D. Leibnitius adduci non poſſet, ut vel Commercio Epiſtolico reſpon- 
| deret, vel probaret que pro babitu aſtrmabat, cumque pracedentes Epiftolas 
in Galliam prius mitteret quam earum tertia in Anglam venivet,: & pra- 
tenderet ſe hoc facere, ut teſtes haberet, & alias etiam adhiberet contume- 
lias: Newtonus minime reſcripfit, ſed Obſervationes ſequentes in Epiſtolam 
lam tertiam ſcriptas, cum amicis ſolummodo communicavit, 
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OBSERVATIONS upon the preceding EPISTLE. 


IR. Leibnitz by his Letter of the-29th of December 1711. juſtified 
IVI the Paſſage in the Ada Fruditorum for January 1705. pag. 34, 
and 35. and thereby made it his own, and now endeavours in vain to 
excuſe it, pretending that the Words adhibet ſemperque adhibuit ate ma- 
liciouſly interpreted by the Word ſub//ztuzt, But in the Interpretation 
which he would put upon the Place, he omits the Words igitur and 
quemadmodum, the firſt of which makes the Words, ſemperque adhibutt, 
a Conſequence of what went before, and the latter makes them equi. 
olent to ſubſtituit; neither of which can be true in the Senſe which 
Mr, Leibnitz endeavours now to pur upon the Words. He has there. 
fore accuſed me. In both his Letters to Dr. Sloan, (that dated the 4th 
of March, and that dated the 29th of December 1711.) he preſſed the 
Royal Society to condemn Dr. Keil; and before I meddled- in this 
matter challenged me to declare my Opinion. His Words in his ſecond 
Letter are; Itaque veſire æquitati committo, annon coercendæ ſint vane 
& injuſtæ —— voci ferationes, quas 70 Newtonio viro injigni, & 
geſtorum optims conſcio, improbari arbitror; ejuſque ſententiæ ſue libentey 
daturum indicia mibi perſuadeo. The Words are civil, but the Senſe 
is, That I muſt either condemn Dr. Keill, or enter into a Quarrel with 
Mr. Leibnitz, as has happen'd ; and therefore he is the Aggteſſor. For 
it is very well known here, that I conſtantly endeavoured to avoid theſe 
Diſputes, till they were preſſed upon the Royal Society and me, 

In his Letter of the ath of March f. u. 1711. he preſſed the Royal 
Society to condemn Dr. Keil without hearing both Parties; and when 
the Doctor put in his Anſiver, Mr. Leibnitz refuſed to give his Reaſors 
againſt the Doctor, and calbd it Inpuftice to expect it from him, and 
yet perſiſted in preſſing them againſt him, and thereby pur them upon 
2 Necelfity of appointing a Committee to ſearch out old Papers, and 
give their Opinion upon them. If they did ir without him, it was his 
own Fault: He was for over ruling them, and called it Iyuftice to ex- 
pect that he ſhould defend his. Candor, and plead before them. If 
they gave him no Opportunity to except againſt any of the Committce, 

| | | | | -- 
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it was becauſe he refuſed to be heard, and they had a ſufficient Autho- 
rity to appoint a Committee without him, and he had no Right to ex- 
cept againſt what they did for their own Satisfaction. If they have 
not yet given Judgment againſt him, ir is becauſe the Committee did 
not act as a Jury, nor the Royal Society as a formal Court of Juſtice. 
The Committee examined old Letters and Papers, and gave their Opi- 
nion upon them alone, and left room for Mr. Leibnitx to produce 
further Evidence for himſelf, And it is ſufficient that the Society 
ordered their Report, with the Papers upon which it was grounded, 
to be publiſhed ; and that Mr. Leibxitx in all the three Years and four 
Months which are ſince elapſed, has not been able to produce any fur- 
ther Proof againſt Dr. Keill than what was then before them. 

Mr. Leibnitz ſaith, That the Letter which I call Defamatory, being 
no ſharper than that which has been publiſhed againſt him, I have no 
\ Reaſon to complain. But the ſharpneſs of the Letter lies in Accuſa- 
tions and Reflections, without any Proof; which way of Writing is 
unlawful and infamous, and never uſed but in a bad Cauſe. The 
ſharpneſs of the Commercium lies in Facts which are lawful and fit to 
be produced. The Letter was publiſhed in a clandeſtine, back- biting 
manner (as defamatory Papers uſe to be) without the Name of the 
Author, or Mathemarician, or Printer, or City where it was printed, 
and was diſperſed above two Years before we were told that the Ma- 
thematician was Fohn Beruouilli; the Commercium was printed openly 
at London by Order of the Royal Society. 

The Mathematician to whom Mr. Leibnitz appealed from the Royal 
Society, I called a Mathematician, or pretended Mathematician, not 
to diſparage the Skill of Mr. Bernouilli, but becauſe the Mathemati- 
cian in his Letter of the 7th of June 1673, cited Mr. Bernouilli as a 
Perſon diſt inct from himſelf; and Mr. Leibnitz lately cauſed that Let - 
ter to be reprinted without the Citation, and tells us, that the Ma- 
thematician was Mr. Bernouilli himſelf: And whether the Mathemati- 
cian, or Mr. Leibnitz is to be believed, Ido not know. Mr. Bernouilli 
had the differential Method from M. Leibnitx, and was the chief of his 
Diſciples, and gave his Opinion for his Maſter in the 4@a Leipfica be- 
fore he ſaw the Commercium Epiſtolicum; at which Time he was homo 
Novus, & rerum anteactarum parum peritus, as Mr. Leibnitz objected a- 
gainſt Dr. Neill; and what he wrote after he ſaw the Commercium was 
in his own Defence, and his Skill in Mathematicks will not mend the 


matter. | — — 


He complains that the Committee have gone out of the way, in fal. 
ling upon the Method of Series: But he ſhould confider that both Me. 
thods are but two Branches of one general Method of Series: I joyn'd 

them 


which could be turned againſt him by 
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them together in my Analyſis I interwove them in the Tract 
which I wrote in the Year '1671, as I ſaid in my Letters of the 
xoth of December 1672, and the 24th of October 1676. In my 
Letter of the 13th of Fane 1676, I faid, that my Method of Series 
extended to almoſt all Problems, but became not general without 
ſome other Methods, meaning (as I ſaid in my next Letter) the Me- 
thod of Fluxions, and the Method of Arbitrary Series; and now to 
take thoſe other Methods from me, is to reſtrain and ſtint the Me- 
thod of Series, and make it ceaſe to be general. In my Letter of the 
_ 24th of October 1676, I called all theſe Methods together, my gene. 
ral Method, See the Commeroium Epiſtolicum, pag. 86. lin. 16. And 
if Mr. Leibnitx has been tearing this general Method in pieces, 
and taking from me firſt one Part, and then another Part, whereby the 
reſt is maimed, he has given a juſt Occaſion to the Committee to 
conſider the Whole. Ir is alſo to be obſerved, Thar he is perpetual- 
ly giving Teſtimony for himſelf, and it's allowed in all Courts of Ju- 

ſtice to ſpeak to the Credit of the Witneſs. | 
He 1 That the Committee of the Royal Society have o- 
mitted Things which made againſt me, and printed every Thing 
firained Gloſſes; and to make 
this appear, he produces in his laſt Letter but one, an Inſtance of 
my Ignorance omitted by them, but confeſſes now that he was miſta- 
ken in ſaying that it was omitted, and faith that he will cite another 
Inftance. He ſaith, That in one of my Letters to Mr. Collins, I owned 
that I could not find the ſecond Segments of Sphæroids, and that the 
Committee have omitted this. If they had omitted ſuch a Paſſage, 
I think they would have done right, it being nothing to the purpoſe. 
Bur on the contrary, Mr. Collins in a Letter to Mr. James Gregory the 
24th of Decemb. 1670, and in another to Mr. Bertet the 2 1ſt of Feb. 
1671, both printed in the Commercium Epiſtolicum, pag. 24, 26. wrote, 
That my Method extended to ſecond Segments of round Solids. And 
Mr. Oldenbourg wrote the ſame thing to Mr. Le:bnitz himſelf the 8th 
of December 1674. See the Commercium Epiſtolicum, pag. 39. 80 you 
ſee that Mr. Leibnitz hath accuſed the Committee of the Royal So- 
ciety, without knowing the Truth of his Accuſation, and therefore is 
guilty of a Miſdemeanour. The Committee were ſo far from acting 
corruptly againſt Mr. Leibnitz, that they took no Notice of his Igno- 
rance of Geometry in thoſe Days, and omitted ſeveral other things 
which made ftrongly againſt him, ſuch as were the two Letters in my 
Cuſtody, and the Paragraph in the Preface to the two firſt Volumes of 
Dr. Yallis's Works relating to this matter, and that a Copy of Gregory's 
Letter of the 5th of Septemb. 1670, was ſent to Mr. Leibnitz in June 
1676, amongſt the ExtraQts of 1h Letters, 2 1 
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The Committee in their Report, affirmed, That they had extracted 
from the ancient Letters, Letter- Books, and Papers, what related to the 
Matter referred to them: All which Extracts delivered by them to the 
Society, they believed to be genuine and authentick, Mr. Leibnitx ac- 
cuſes them for not printing the Letters entire (including as well what 
did not relate to the matter referred to them, as what did relate to it,) 
as if it were not lawful to cite a Paragraph out of a Book, without 
citing the whole Book. Thus he complains, that the Commercium Epi- 
ffolicum ſhould have been much bigger. But when he is to anſwer it, 
he complains that it is too big, and would require an Anſwer as big as 
it ſelf: And fo the ancient Letters and Papers muſt be laid aſide, and 
the Queſtion muſt be run off into a Squabble about Philoſophy and 
other matters: And the great Mathematician, who in his Letter to 
Mr. Leibnitz, dated rhe pth of June 1713, concealed his Name, that 
he might paſs for an impartial Judge, muſt now pull off his Mask, 
and become a Party-man in this Squabble, and ſend a Challenge by 
Mr. Leibnitz to the Mathematicians in England, as if a Duel, or per- 
haps a Battel with his Army of Diſciples, were a fitter way to decide 
the Truth, thin an Appeal to ancient and authentick Writings , and 
Mathematicks muſt henceforward be filled with Atchievements in 
Knight-errantry, inſtead of Reaſons and Demonſtrations. 

Mr. Leibnitx acknowledges, that when he was in London the ſecond 
time, he ſaw ſome of my Letters in the Hands of Mr. Collins, eſpeci- 
ally thoſe relating to Series; and he has named two of them which he 
then ſaw, viz. that dated the 24th of OFohber 1676, and that in which 
he pretends that I confeſſed my Ignorance of ſecond Segments.. And 
no doubt he would principally defire to ſee the Letter which contained 
the chief of my Series, and particularly that which cqntained thoſe 
two for finding the Arc by the Sine, and the Sine by the Arc, with the 
Demonſtration thereof, which a few Months before he had defired 
Mr. Oldenbourg to procure from Mr. Collins; that is, the Anualhyſis per 
equationes numero terminorum infinitas. But yet he tells us, that he ne- 
ver ſaw where J explained my Method of Fluxions, and that he finds 
nothing of it in the Commercium Epiſtolicum, where that Analyſis and 
my Letters of the 1oth of December 1672, 13th of June 1676, and 
the 24th of Ooh. 1676, are publiſhed. I ſuppoſe he means, becauſe 
he finds no prick'd Letters there. And by the ſame way of arguing, 
he and Mr. Bernouilli may pretend that they find nothing of the Me- 
thod of Fluxions in the Introduction to the Book of Quadratures. 

He ſaith alſo, That he never ſaw where I explain the Method claim- 
ed by me, in which he aſſumes an arbitrary Series. If he pleaſes to 
1:0 into the Commercium Epiſtolicum,pag. 56 and 86, he will there'ſee that 
I had that Method in the Year 1676, and five Years. before. 705 
| | Vr. 
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Dr. Vallis in the ſecond Volume of his Works, 725 393. bn, 32. has 


told him, That this Method needs no further Explication than what [ 
there gave of it. Mr. Leibnitx might find it himſelf; but not ſo early; 
and * have no 1 155 A 5 

He pretends, that in my Book of Principles, pag. 253, 254, I al- 
E the Invention of the Calculus Differentialis inte Deut of 
my own; and that to attribute this Invention to my ſelf, is contrary 
to my Knowledge there avowed. But in the Paragraph there refered 
unto, I do not find one Word to this purpoſe. On the contrary, I- 
there repreſent, that I ſent Notice of my Method to Mr. Leibnitz be- 
fore he ſent Notice of his Method to me; and left him. to make it 
appear that he had found his Method before the Date of my Letter ; 
that is, eight Months at the leaſt before the Date of his own. And 
by referring to the Letters which paſſed between Mr. Leibnitz and me 
ten Years before, I left the Reader to conſult thoſe Letters, and in- 
terpret the Paragraph thereby. For by thoſe Letters he would ſee that 
I wrote a Tract on that Method, and the Method of Series together, 
five Years before the writing of thoſe Letters; that is, in the Year 
1671. And theſe Hints were as much as was proper in that ſhort Pa- 
ragraph, it being beſides the Deſign of that Book. to enter into Dif 
putes about theſe Matters. | 
He faith, That when he was in London the firſt Time, which was in 
January and February 1673, he knew nothing of infinite Series, nor of 
the advanced Geometry, nor was then acquainted with Mr. Collins, as 
ſome have maliciouſly feigned. But who hath feigned this, or what 
need there was of feigning it, I do not know. At that Time Dr. Pell 
gave him Notice of Mercator's Series for the Hyperbola, and he carried 
Mercator's Book with him to Paris, tho' he did not yet underſtand the 
higher Geometry. And any of «thoſe to whom Mr. Collins had com- 
municated mine and Gregory's Series, might give him Notice of them, 
without his being acquainted with Mr. Collins. 

He faith, That after his coming from London to Paris, his firſt Let- 
ters were of other matters than Geometrical, till Mr. Huygens had in- 
ſtructed him in theſe Things; and that he found the Arithmetical Qua- 
drature of the Circle rowards the End of the Year 1683, and began to 
write of it to Mr. Oldenbourg the next Year, and found the general 
Method by Arbitrary Series a little after, and the Differential Calcu- 
Jus in the Year 1676, deducing it from the Series of Numbers; and 


that in his Letter of the 27th of Auguſt 1675, by the Words, certa  * 


Analyſi, he meant the Differential Analyſis. And am not I as good 
'2 Witneſs that I invented the Methods of Series and Fluxions in the 
Year 1665, and improved them in the Year 1666, and that I ſtill 


have in my Cuſtody ſeveral Mathematical Papers written in the Years 
| | 1664. 
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1664, 1665, and 1666, ſome of which happen to be dated; and that 
in one of them dated the 13th of Novemb, 1665, the direct Method 
of Fluxions is ſet down in theſe Words: 

P RO B. An #qhation being given, expreſſing the Relation of two or 
more Lines, x, y, x, &C. deſcribed in the ſame time by two or more moving 
Bodies, A, B, 2 &c. to find the Relation of their Velocities, p, q, r, &c. 

Reſolution. Set all the Terms on one fide of the Equation, that they 


become equal to nothing. Multiply each Term by ſo many times Z as x bath 


Dimenſions in that Term. Secondly, Multiply each Term by ſo many 
Times + as b bath Dimenſions in it. Thirdly, Multiply each Term by ſo 
many Times = as x bath Dimenſions in it, &c. The Sum of all theſe 
Products fhall be equal to nothing. Which Equation gives the Relation of 


P. q; *) Nc. And that this Reſolution is there illuſtrated with Exam- 
ples, and demonſtrated, and applied to Problems about Tangents, and 


the Curvature of Curves. And that in another Paper dated the 16th 


of May 1666, a general Method of reſolving Problems by Motion, is 
ſet down in Seven Propoſitions, the laſt of which'is the ſame with the 
Problem contained in the aforeſaid Paper of the 13th of Novemb..1665. 
And that in a ſmnll Tra& written in Novemb. 1666. the ſame Seven 


- Propofitions are ſet down again, and the Seventh is improved by ſhew- 


ing how to proceed without ſticking at FraQtions or Surds, or ſuch 
Quantities as are now called Tranſcendent, And that an Eighth Propo- 
ſition is here added, containing the Inverſe Method of Fluxions fo far 


as 1 had then attained it, namely, by Quadratures of Curvilinear Fi- 


gures, and particularly by the three Rules upon which the 4ralyfs per 
Aquationes numero terminorum inſinitas, is founded, and by moſt of 
the Theorems ſet down in the Scholium to the Tenth Propoſition of the 
Book of Quadratures. And that in this Tract, when the Area ariſing 
from any of the Terms in the Valor of the Ordinate cannot be ex- 
preſſed by vulgar Analy ſis, I repreſent it by prefixing the Symbol [ 


to the Term. As if the Abſciſa be x, and the Ordinate ax — 6 


4 


| += the Area will be +. azz — bx + U A=. And that in the ſame 
Tract I ſometimes uſed a Letter with one Prick for Quantities invol- 


ving firſt Fluxions; and the ſame Letter with two Pricks for Quan- 
tities involving ſecond Fluxions. And that a larger Tract which 1 wrote 
in the Year 1671, and mentioned in my Letter of the 24th of O&ob. 


1676, was founded upon this ſmaller Tract, and began with the Re- 


duction of finite Quantities to converging Series; and with the Solu- 
tion of theſe two Problems: 1. Relatione Quantitatum fluentium inter ſe 


data, Fluxionum relationem determinare, 2, Expoſita æquat ione Fluxiones 


. Duan- 
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Quantitation involvente, invenire relationem Quantitatum inter ſe. And 
that when I wrote this Tract, I had made my Analyfis compoſed of 
the Methods of Series and Fluxions together, ſo univerſal, as to reach 
to almoſt all Sorts of Problems, as I mentioned in my Letter of the 
13th of June 1676. and that this is the Method deſcribed in my 
Letter of the 1oth of Decemb. 1672. | 
In the Year 1684. Mr. Leibnitz publiſhed only the Elements of 
the Calculus Differentzalis, and applied them to Queſtions about Tan- 
gents, and Maxima & Minima, as Fermat and Gregory had done be- 
fore; and ſhewed hgw to proceed in theſe Queſtions, without taking 
away Surds, but proceeded not to the higher Problems. The Prin- 
cipia Mathematica gave the firſt Inſtances made publick of applying 
this Calculus to the higher Problems; and I underſtood Mr. Leibnitz 
in this Senſe in what I faid concerning the Ada Eruditorum for May 
1700, pag. 206. But Mr. Leibnitx obſerves, that what was there ſaid 
by him, relates only to a particular Artifice de Maximis E Minimis, 
with which he there allowed that I was acquainted, when I gave the 
Figure of my Veſſel in my Principles. But this Artifice depending 
upon the Difterential Method as an Improvement thereof, and being the 
| Artifice by which they ſolved the Problems which they value them- 
ſelves moſt upon (thoſe of the Linea celerrimi Deſcenſus, and the 
Linea Catenaria and Velaria,) and which Mr. Leibnitz there calls a 
Method of the Higheſt Moment, and greateſt Extent , I content my ſelf 
with his Acknowledgment, that I was the firſt who proved by a Spe- 
cimen made publick, that I had this Artifice. | 
In the Year 1689. Mr, Leibnitx publiſhed the principal Propoſitions 
of this Book as his own, in three Papers, called, E als de Lineis op- 
ticis, Schediaſma de reſiſtentid Medii & Motu projectilium gravium in me- 
dio reſiſtente, & Tentamen de Motuum Cœleſtium Cauſis; pretend ing that 
he had found them all before that Book came abroad. And to make 
the principal Propoſition his own, he adapted to it an erroneous De- 
monſtration, and thereby diſcovered, that he did not yet underſtand 
| how to work in ſecond Differences. And this was the ſecond Speci- 
men made publick, of applying the Method to the higher Problems. 
Hitherto this Method made no Noiſe, but within a Year or two began 
to be celebrated. | i 
Dr. Barrow printed his Differential Merhod of Tangents in the Vear 
1670. Mr. Gregory from this Method, compared with his own, deduced. 
a general Method of Tangents without Calculation; and by his Let- 
ter of the 5th of Septemb. 1670, gave Notice thereof to Mr. Collins, 
Sluſius, in Novemb. 1672. gave Notice of the like Method to Mr. Olden- 
bourg. In my Letter of the 1oth of Decemb. 1672, I ſent the like Me- 


thod to Mr. Collins, and added, That I mentioned it to Dr. Barrow 
H h when 
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when he was printing his Lectures; and that I took the Methods op 
Gregory and Sluſius to be the fame with mine, and that it was but a 
Branch or Corollary of a general Method, which without any trouble. 
ſome Calculation extended not only to Tangents, but alſo to other ab- 
ſtruſer Sorts of Problems concerning the Crookedneſs, Area's, Lengths, 
Centers of Gravity of Curves, Ec. and did all this, even without free- 
ing Equations from Surds; and added, That I had interwoven this. 
Method with that of Infinite Series, meaning, in the Tratt which I 
wrote in the Year 1671. Copies of theſe Two Letters were ſent to 
Mr. Leibnitz, by Mr. Oldenburg in the Extratts of Gregory's Letters, in 
Funs 1676; and Mr. Leibnitz in his Letter of the 21ſt of June 1677, 
ſent nothing more back than what he had Notice of by theſe two Let- 
ters, namely, Dr. Barrow's Differential Method of Tangents diſguiſed 
by a new Notation, and extended to the Method of Tangents of 
harry and Sluſius, and to Equations involving Surds, and to Quadra- 
tures. But this is not the Cafe between me and Dr. Barrow.- He ſaw 
my Tra&t of Analyſis in the Year 1699, and was pleaſed with it. And 
before his Lectures came abroad, I had deduced the Method of Tan- 
gents of Gregory and Sluſius from my general Method. But Mr. Leih- 
nitx in thoſe Days knew nothing of the higher Geometty, nor was 
yet acquainted with the vulgar Algebra. | 

In his Letter of the 27th of Auguſt 1676, he wrote thus: Quod di- 
cere videmina pleraſque dificultates (exceptis Problematibus Diophantæis) ad 
Series infinitas reduci, id mihi non videtur. Sunt enim multa uſque adeo 
mira & implexa, ut neque ab æquationibus pendeant, neque ex Quadraturis. 
Qualia ſunt ex multis aliis Problemata' Method! tangentium inverſs. And 
when 1 anſwered, That ſuch Problems were in my Power, he replied 
(in his Letter of the 21ſt of June 1676,) Thar he conceived that I 
meant by Infinite Series, but he meant by Vulgar Equations. See the 
Anſwer to this in the Commercium Epiſfolicum, pag. 92, | 

He faith, Thar one may judge, that when he wrote his Letter of- 
the 27th of Angn/t 1676, he had ſome Entrance into the Differential 
Calculus, becauſe he ſaid there, that he had ſolved the Problem of 
Beaune certa Analyſt, by a certain Analyſis. But what if that Pro- 
blem may be ſolved certa Anahſi without the Differential Method > 
For no further Analyfis is requifite than this'; That the Ordinate of the 
Curve deſired, increaſes or decreaſes in Geometrical Progreſſion, when 
the Ahſciſſa increaſes in Arithmetical, and therefore the 4bſcrſſa and 
Ordinate have the ſame Relation to one another, as the Logarithm and 
its Number. And to infer from this, that Mr. Leibnitꝝ had Entrance 
into the Differential Method; is as if one-ſhould fay, That Archimedes 
had Entrance into it, becauſe he drew Tangents to the Spiral, ſquared 
the Purabola, and found the Proportion between the Sphere and the 

; | | 1 5 Cilynder, 
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_ Cilynder, or that Cavallerius, Fermat and Wallis had Entrance into itz 


becauſe they did many more things of this kind. 
5 P. S. 


Nai H E N the Committee of the Royal Society publiſhed the 


Commercium Epiſtolicum, the Letters and Papers in my Cuſtody 
were not produced. Among them were the following Letter of Mr. Leib. 
nitx, dated 2 of March 1693, and a Letter of Dr. Vallis's, dated the 
roth of April 1695; both which upon a freſh Occafion two Years a- 

o, were produced, examined, and left in the Archives of the Royal 
Boriery The firſt ſhews what Opinion Mr, Leibnitx had of this mat- 
ter before he knew my Symbols, or any thing more of the Method of 
Fluxions than what he learnt from my Letters and Papers writ in or be- 


fore the Year 1676, or from the Principia Philoſophie Mathematica, and 


by Conſequence before I could deceive him; and that he then gave me 
the Precedence. The ſecond (compar'd with the Preface to the Doctor's 
Works) ſhews what. Opinion the Exgliſh Mathematicians, and ſome 
others abroad, had of this Matter, when they heard that the Differen- 
tial Method began to be celebrated in Holland as invented by Mr. Leib- 


nit. The firſt of theſe two Letters, and Part of the ſecond, are here-- 


unto ſubjoyn'd. 


2 JLLUST-RIVERO: 
IS AACO NEWTONO 
Godefridus Gulielmus Leibnitius, S. P. D. 


Aantum Tibi Scientiam rerum Mathematicarum totiuſque Na- 
85 turz debere arbitrer, occaſione data, etiam puhlice ſum profeſ. 


© ſus. Mirifice ampliavaveras Geometriam tuis Seriebus, ſed edito 
Principiorum opere oſtendiſti patere Tibi, etiam quæ Analyſi recep- 
© tx non ſubſunt. Conatus ſum ego quoque Notis commodis adhibi- 
tis, quæ differentias & Summas exhibent, Geometriam illam quam 
<- Tranicendentem appello, Analy ſi quodammodo ſubjicere, nec res male 


«- proceffit. Sed à Teadhuc magni aliquod expecto ad Summam manum 


_ © imponendam, tum ut Problemata, quæ ex data Tangentium proprie- 
tate quærunt Lineas, reducantur optime ad Quadraruras ; tum ut 
_ © Quadraturt ipiz (quod valde vellem, ) reducantur ad Curvarum recti- 
© ficationes, ubique ſuperficierum aut corporum dimenſionibus fimpli. 
cĩores. ä g | 
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« © Sed ſuper omnia optem, ut Geometricis abſolutis, naturam, url 
© ccepiſti Mathematice tractare pergas; in quo genere certe tu unus 
cum pauciſſimis ingens opere pretium feciſti. Mirificum eſt quod 
inveniſti Ellipſes Keplerianas prod ire, fi tantummodo attractio, five 
gravitatio, & trajectio in Planeta concipiantur. Tametſi enim eò in- 
clinem, ut credam hæc omnia fluidi ambientis motu five effici, five 
regi, analogia gravitatis & magnetiſmi apud nos, nihil tamen eas 
res dignitati & veritati inventi tui detraxerit. _ | 
© Quz ſummus & ipſe Mathematicus Chriſtianus Huygenius in tua 
notavit, Appendice Libelli de Cauſa Luminis & Gravitatis, expenſa 
Tibi non dubito; & ſententiam viciſſim tuam velim. Veſtra enim 
_— collatione potiſſimum, qui in hoc genere eminetis, erui veritas 

oteſt. 

1 Cum vero maximum tu quoque lumen ipſi Dioptricæ intuleris, ex- 
plicatis colorum Phznomenis inexpectatis, velim quit ſentias de Huy- 
geniana explicatione radiationis, utique ingenioſiſſima, cam feliciter 
adeo prodeat lex finuum. Significavit mihi Huygenius, neſcio quæ 
nova Phxnomena colorum fibi.a Te communicata, Ego valde optem 
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ſeu ut oſtendatur ratio efficiend ĩ per refractiones, ut tota aliqua ſu- 
. perficies certum colorem oſtendat. | 

© In librorum apud Anglos editorum indicibus occutrere mihi ali. 
quoties libri Mathematici autore Newtono, ſed dubitavi a Te eſſent, 
quod vellem, an ab alio homonymo. 12855 
. © Heinfius noſter redux teſtis fuit benevolentix erga me Tuæ. De 
cultu vero meo erga Te, non ille tantum teſtari poteſt, ſed & Step- 
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tanniæ Regis negotia apud Cæſarem, nuper apud Sereniſſimum Ele- 

forem Brandeburgicum, curans. | | 

* Hxc ſcribo magis ut ſtudia erga Te mea intelligas, quæ nihil tot an. 
© norum filentio amiſere, quam ut Tua ego ſtudia, quibus auges hu- 


[4 
© neius, tecum ejuſdem olim Collegii habitator, nunc magnæ Bri- 
.C 

c 


mani generis opes, interrumpere velim vacuis literis & ſupervacuis, 


© Vale. Dabam Hanovers *. Martii 1693. 


Part of a Letter of Dr. Wallis's to Mr. Newton, dated 


from Oxford, April 10th 1695. 


5 1 Wiſh you would print the two large Letters of June and October 


1 1676. I had Intimation from Holland, as deſired there by your 
Friends, that ſomewhat of that kind were done, becauſe your 
-* Notions of Fluxions paſs there with great Applauſe by the Name 


ut ratio colorum, quos fixos vocant, ex apparentibus deduci poſſit; 


of 


in 
} 
N 
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_ © of Leibnitz's Calculus Diſſerentialis. I had this Intimation when 

but Part of the Preface to this Volume was printed off; ſo _—_ 
could only inſert (while the Preſs ſtay d) that ſhort Intimation thereof, 
* which" you' there find. Tou are not ſo kind to your Reputation (and 
that of the Nation) as you might be; when you let things of worth 
lie by you ſo long, till others: carry away the Reputation which is 
due to you. 1 have endeavoured to do you: Juſtice in that, and am 
no forry that I did not print thoſe trio Letters verbatim. 


1 — 


655 by Pr Halit in lis ſaid Freface. 


* U in ſecundo Volumine habentur, in Præfatione eidem prefixa 
& dicitur; Ubi (inter alia) habetur Nemtoni Methodus de Fluxio- 
nibus (ut ille loquitur, ) confimilis Naturæ cum Leibnitii (ut hic loqui- 
tur) Calculo )offerentials _ qui utramque methodum contulerit, 
atis animadvertat, utut ſub loquendi formulis diverſis,) quam ego 
deſcripſi (Algebra cap. 91. &c. præſertim cap. 95.) ex binis Nowtoni Ii 
teris (aut earum alteris) mii 13, & Ofob. 24, 1676, ad Oldenbur- 
gium datis; cum Leibnitio tum communicandis (iiſdem fere verbis, 
ſaltem leviter mutatis, quæ in illis literis habentur;) ubi methodum 
hanc Leibnitio exponit, tum ante decem annos, DR PR ab ipſo 
excogitatam. Quod' moneo nequis cauſetur, de hoc Calculo Differen- 
tiali nihil à nobis dittum eſſe. 93 91 | 


— 8 * 


Out of the Account given of the Works ef Dy: Wallis 
in the Acta Eruditorum for June: 1696; Pag. 
257» 258. , | 


FO Fterum ipſe Newtoms, non minus candore quam præclaris in rem 
C Mathematicam meritis infignis, publice & privatim agnovit, Leib. 
nitium tum, cum (interveniente celeberrimo Viro Henrico Oldenburgio 
Bremenſi Societatis Regiæ Anglicans tunc Secretario) inter ipſos (ejuſ- 
dem jam tum Socieratis Socios) Commercium intercederet, id eſt jam 
fere ante annos viginti & amplius, Calculum ſuum difterentialem, Se. 
rieſque. infinitas, & pro iis quoque methodos generales habuiſſe; quod 
Walliſus, in Præ fatione Operum, faUz inter eos communicationis men- 
tionem faciens, præteriit, quoniam de eo fortaſſe non ſatis ipſi conſta · 
bat. Cæterum Differentiarum 1 Leibnitiana, cujus mentio- 
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dem facit Vallis, (nequis ſrilices, us ipfe ait, eauſaretut de Caleulo = 
differential; nibil ab ipſo diftum ws meditations aperuit, dea al - 
vnde non #que naſecbantur. RR enn Differentia Analyticum quid- 
dam, & Calogli canon, & 8 elt, Summa reciptocum. 

: N. B. In my Leiters of thi 33th of Five, ard the 24th of OGaher 
1676, Laffirmed, That I had the Method of Fluxions ſome Years be- 
fore; hut I never allowed that Mr. Leibritz had tha Differential Method 
before the Vear 1677, nos in thoſe Days did I know more of his Preten- 
ces to it than what he repreſented that Year in his Letter of the 21ſt of 

ne; nor wy allow pro q <nghrob N r 1 5 * 

ethod of Series, nor then knew that the Series which he ſent to 
me, was Mae to hl by Mr. Gerzen the Year before, and invented 
| by Mr. Jama Grggary in the Year 15723. The Merhod of Tyanſmuta- 
tions is not a Method of Series, but a particular Theorem for Tranſmu- 
rations of Figures into one anothes, like thake of Gregery and Ba 
And as for the Schokum upon the fecond Lemma of the ſecond Book 
the Principia Phihofophia Mathematica, which is ſo much wreſted againſt 
me; it was worittén not to give away that Zemme to Mr. Leibnits, but 
on the contraxy to aſſext ic 10 my ſelf. Whether Mr. Zethnitz invented 
it after me, of had it from me, is a Queſtion of no Conſequence ; for 
Rcond Inventors have no Right... | 

Dr. Wallis, by his Letter of Decemb. 2. 1696, printed in the third 
Volume of his Works, gave Notice to Mr. £c:bnitn of the Paragraph 
in his Preface to the firft Volume above recited. And Mr. Lozbrute 
denied not that in the Year 1676, I exphained to him the Method 
found by me ten Years before or above, nor complain'd of the Dr. for 
Aying this. De te autem queri (faith he in his Letter of the 29th: of 
March 1697,) nunquam mihi in mentem vent, quem facile apparet noftra 
in Actis Liphenfibus grodita non. ſatis vidiſſe. He allowed that the Me- 
thods were of like Nature as the Dr. had affirmed, and faid (in his 
Letter of the 28th of May 1697) that he therefore called them both 
by the common Name of the Irfinitefmal Method; but added, That 
as the Analyſis of Vieta and Cartes were both called by the common 
Name of Analyſis Specicſa, and yet differ'd in ſome Things, ſo my BH. 
nite/ſmal Analyſis and his might differ in ſome Things, meaning ſome 
Improvements made by him to this Method; and excus'd the Dr. for 
not mgntioning theſe Improvements, becauſe he had not ſufficiently 
ſeen them in the 48a, Lipfienfia; and declar'd that it never came into 
his Mind to complain, of him. for any thing elſe. | | 
And yet altho Cartes never laid Claim to the Analyſis Specioſa of Vi- 
sta, Mr. Leibnitx continu'd amongſt his Friends to call the Infinitefimal 
Method his own, and thereby gave Occaſion to Mr. Fatio to write 
what followws. | | 8 
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Y Oat of the Traft of. Mr: Nicholas Fatio de Duillier, 
intituled, Inveſtigatio Geometrica Solidi rotundi, 

in quod minima fiat teſiſtentia, publiſbed in ibe 
E © Tear 1699. e 


* CYUxzret forſan CI. Leibnitius, unde mihi cognitus fit iſte Calculus 
8 quo utor. Ejus equidem fundamenta, ac pleraſque Regulas 
0 2 Marte, Anno 1687, circa menſem Aprilem & ſequentes, a- 
« liifque deinceps annis, inveni; quo tempore neminem eo Calculi gene- 
© re præter meipſum, uti putabam. Nec mihi minus cognitus foret, 
fi nondum natus eſſet Leibnitius. Aliis igitur glorietur Diſcipulis, me 
certe non poteſt. Quod ſatis patebit, ft olim Literæ quæ inter cla- 
« riſimum Augenium meque interceſſerunt, publici juris fiant. Ner- 
tonum tamen primum ac pluribus annis vetuſtiſſimum hujus Calculi 
Inventorem, ipſa rerum evidentia coactus agnoſco: A quo utrum 
quicquam mutuatus fir Leibnitius, ſecundus ejus Inventor, malo eo- 
rum quam meum fit judicium, * ogy viſæ fuerint Nemtoni Literæ, 
« aliique ejuſdem manuſcripti Codices. Neque modeſtioris Newtonz 
« filentium, aut prona Leibnitii ſedulitas inventionem hujus Calculi fibi 
< paſſim tribuentis, ullis imponet, qui ea pertractarint, quæ ipſe evolvi, 
: — f | | 
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N. B. Mr. Fatio wrote this as a Witneſs. He related what he had 
ſeen, and his Teſtimony is the ſtronger, becauſe it was againſt himſelf, 
and he was no Engliſhman. He underſtood the Methods of us all, and by 
what he had ſen and underſtood, he was able to make a true Judgment, 
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Emendanda in Epiſtolis. 


A G. 3, lin. 2, pro habits, lege, lubitui Pag. 112; lin ult. pro Series, lege, Analyſis. 
Pag. 114, lin. 18, lege, 4 Battel between what he calls my forlorn Hope, and the Ar- 
my of Diſciples in whom he boaſts himſelf happy. Pag. 115, lin. 35, lege, 1673. Pag. 

117, lin. 21, dele, (thoſe of the Linea celerrimi deſcenſus, and the Linea Catenaria - 
Velaria.) | | 

In Aborte Fluxionum, Pag. 92, lin. 22, pro Menſe Octobris, lege, Anno. Pag. 93. lin. 
27, lege, quam Gregorius. Pag. 94, lin. 30, lege, D. Collins initio. Pag. 95, Iin. 1. lege, Per- 
plura. Ib. lin. 10, pro Societatis Regie, lege, Conseſſus Arbitrorum delectorum a Societate- 
Reg ia. Ib. lin. 41, lege, 10 Decem. 1672. Pag. 96, lin. 11, lege, quantitates. Ib. lin. 
12, lege, Fluxiones. Ib. lim. 16, lege, habuere. Cætera, cùm Author emortuus fir, 
& Liber annis abhinc plus tribus impreſſus fuerit, emendet Lector. 


